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VICTORIA R. 


Victoria, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland Queen, Defender of the Faith: To Our Right Trusty 
and Right Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, 
Companion of Our Most Honourable Order of the Bath; Our Trusty 
and Well-beloved Sir Richard Thorne Thorne, Knight Commander of Our 
Most Honourable Order of the Bath, Medical Officer of .the Local 
Government Board; Our Trusty and Well-beloved Constantine Phipps 
Carey, Esquire, Lieutenant-Colonel and Honorary Major-General on the 
Retired List of Our Army ; Our Trusty and Well-beloved Charles Philip 
Cotton, Esquire; Our Trusty and Well-beloved Michael Foster, Esquire, 
Master of Arts, Professor of Physiology in Our University of Cambridge ; 
Our Trusty and Well-beloved Thomas Walter Harding, Esquire, Retired 
Lieutenant-Colonel of Our Auxiliary Forces, with Honorary Rank of 
Colonel ; Our Trusty and Well-beloved Thomas William Killick, Esquire’; 
Our Trusty and Well-beloved William Ramsay, Esquire, Professor: ‘of 
Chemistry, University College, London; and Our Trusty and Well- 
beloved James Burn Russell, Esquire, Doctor of Medicine, Master of 
Surgery : Greeting ! 


Whereas We have deemed it expedient that a Commission should 
forthwith issue to inquire and report : 


1. (1) What method or methods of treating. and aig ole of 
sewage (including any liquid from any factory, or manufacturing 
process) may properly be adopted, consistently with due regard 
for the requirements of the existing law, for the protection of the 
public health, and for the economical and efficient discharge of 
the duties of local authorities ; and 


(2) If more than one method may be so adopted, by what 
rules, in relation to the nature or volume of sewage, or the 
population to be served, or other varying circumstances or 
requirements, should the particular method of treatment and 
disposal to be adopted be determined ; and 


2. To make any recommendations which may be deemed desirable 
with reference to the treatment and disposal of sewage ; 


how know ye, that We, reposing great trust and confidence in your 
knowledge and ability, have authorised and appointed, and do by these 
Presents authorise and appoint, you, the said Walter Stafford, Earl of 
Iddesleigh, Sir Richard Thorne Thorne, Constantine Phipps Carey, Charles 
Philip Cotton, Michael Foster, Thomas Walter Harding, Thomas William 
_ Killick, William Ramsay, and James Burn Russell to be wee Com- 
_ nissioners for the purposes of the said Inquiry. 


End, for the better effecting the purposes of this, Our Commission, .We 
lo by these Presents give and grant unto you, or any three..or more :of- you, 
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full power to call before you such persons as you shall judge likely to afford 
you any information upon the subject of this Our Commission ; and also to: 
call for, have access to, and examine all such books, documents, registers, 
and records as: may afford you the fullest information on the subject, and 
to inquire of and concerning the premises by all other lawful ways and means. 


whatsoever. 


Hind We do by these Presents authorise and empower you, or any three 
or more of you, to visit and personally inspect.such places as you may deem 
it expedient so to inspect for the more effectual carrying out of the purposes. 
aforesaid. 


#nd We do further by these Presents will and ordain that this Our 
Commission shall continue in full force and virtue, and that you, Our 
said Commissioners, or any three or more of you, may from time to time 
proceed in the execution thereof, and of every matter and thing therein 
contained, although the same be not continued from time to time by 
adjournment. 


Hnd we do further ordain that you, or any three or more of you, have’ 
liberty to report your proceedings under this Our Commission from time to 
time, if you shall judge it expedient so to do. 


And Our further Will and Pleasure is that you do, with as little delay 
as possible, report to Us under your hands and seals, or under the hands. 
and seals of any three or more of you, your opinion upon the matters herein 
submitted for your consideration. 


Bnd for the purpose of aiding you in such matters, We hereby appoint: 
Our Trusty and Well-beloved. Frederick James Willis, Esquire, to be 
Secretary to this Our Commission. 


Given at Our Court at Saint James’s, the 
Seventh day of May, One thousand eight 
hundred and ninety-eight, in the Sixty-first 
Year of Our Reign. 


By Her Majesty's Command, 
(Signed) M. W. RIDLey. 





WiitiaAmM Henry Power, Esq, F.RBS., 
To be a Member of the Royal Commission on Sewage Disposal. 


VICTORIA, R. 


Victoria, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland Queen, Defender of the Faith: To Our Right Trusty and 
Well-beloved William Henry Power, Esquire, Fellow of the Royal Society, 
Medical Officer of the Local Government Board : Greeting ! 


Vv 


Whereas We did, by Warrant under Our Royal Sign Manual, bearing 
date the Seventh day of May, One thousand eight hundred and ninety- 
eight, appoint Our Right Trusty and Right Well-beloved cousin Walter 
Stafford, Earl of Iddesleigh, Companion of Our Most Honourable Order 
of the Bath, together with the several Gentlemen therein mentioned, or 
any three or more of them, to inquire into the treatment and disposal 


of sewage. 


Hnd Whereas One of the Commissioners so appointed, namely, Sir 
Richard Thorne Thorne, has since deceased. 


Wow know We, that We, reposing great confidence in you, do, by 
these Presents, appoint you, the said William Henry Power, to be one 
of Our Commissioners for the purpose aforesaid, in the room of the said 
Sir Richard Thorne Thorne, deceased, in addition to, and together with, 
the other Commissioners whom we have already appointed. 


Given at our Court, at Saint James’s, the 
Seventh day of February, One thousand nine 
hundred, in the Sixty-third Year of Our 
Reign. 


By Her Majesty’s Command, 
(Signed) M. W. Rivtey. 





Whitehall, March 18th, 1901. 
THe Kine has been pleased to issue a Commission, under His Majesty’s 


Royal Sign Manual, to the following effect :— 


EDWARD, R. 


Hdward the Seventh, by the Grace of God, of the United Kingdom 
of Great Britain and Ireland King, Defender of the Faith, to all to whom 
these Presents shall come, Greeting! 


Wibereas it pleased Her late Majesty from time to time to issue Royal 
Commissions of Inquiry for various purposes therein specified : 


And Gibereas in the case of certain of these Commissions, namely, 
those known as— 


The Historical Manuscripts Commission ; 
The Horse Breeding Commission ; 

The Local Taxation Commission ; 

The Port of London Commission ; 

The Salmon Fisheries Commission; and 
The Sewage Disposal Commission ; 


the Commissioners appointed bv Her late Majesty, or such of them as 
were then acting as Commissioners, were. at the late demise of the Crown, 
still engaged upon the business entrusted to them - 


vl 
Hnd whereas We deem it expedient that the said Commissioners 


should continue their labours in connection with the said inquiries notwith- 
standing the late demise of the Crown : 


How know We, that We, reposing great trust and confidence in the 
zeal, discretion, and ability of the present members of each of the said 
Commissions, do by these Presents authorize them to continue their 
labours, and do hereby in every essential particular ratify and confirm 
the. terms of the said several Commissions. 


#Hnd We do further ordain that the said Commissioners do report to 
Us under their hands and seals, or under the hands and seals of such of 
their. number as may be specified in the said Commissions respectively, 
their opinion upon the matters presented for their consideration ; and 
that any proceedings which they or any of them may have taken under 
and in pursuance of the said Commissions since the late demise of the 
Crown, and before the issue of these Presents shall be deemed and 
adjudged to have been taken under and in virtue of this Our Com- 


mission. 


Given at Our Court at Saint James’s, the 
fourth day of March, One thousand nine 
hundred and one, in the First Year of Our 
Reign. 


By His Majesty’s Command, 
(Signed) Cras. T. Rircuie. 





| THOMAS JOSEPH STAFFORD, F.R.C.S.L, | 
To be a Member of the Royal Commission on a ee Dispos 


EDWARD R. 

Loward the Seventh, by the Grace of God, of the ‘United 
Kingdom of Great Britian and Ireland and of the British Dominions beyond 
the Seas King, Defender of the Faith, To Our Trusty and Well-beloved 
Thomas Joseph Stafford, Esquire, Fellow of the Royal College of Surgeons 
of Ireland, Medical Commissioner of the Local Government. Board for 
Treland: Greeting! ; 


Uibereas Her late Majesty Queen Victoria did by Warrant under; the 
Royal Sign Manual bearing date the Seventh Day of May One. thousand 
eight hundred and ninety-eight, appoint Our Right Trusty and Right 
Well-beloved Cousin, Walter Stafford, Earl of Iddesleigh, Companion of 
Our Most Honourable Order of the Bath, together with the several 
Gentlemen therein mentioned, to be Commissioners! to inquire into the 
treatment and disposal of Sewage : 


End whereas one of the Commissioners so appointed, namely, Our 
Trusty. and Well-beloved Charles Philip Cotton, Esquire, hath . humbly 
tendered unto Us his resignation of his appointment as one of the said 
Commissioners : tae 


Vil 
Row Rnow We, that We, reposing yreat confidence in you, do by these 
Presents appoint you, the said Thomas Joseph Stafford, to be one of Our 
Commissioners for the purpose aforesaid, in the room of the said Charles 
Philip Cotton, resigned, in addition to and together with the present 
Members of the Commission. 


Given at Our Court at Saint James’s, the 
seventh day of May, One thousand nine 
hundred and two, in the Second Year of Our 
Reign. 


By His Majesty’s Command. 
(Signed) Cuas. T. Ritcum. 
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TO THE KING’S MOST EXCELLENT MAJESTY. 
May it please Your Majesty. 


We, Your Majesty’s Commissioners, appointed to inquire into the methods 
of disposing of Sewage and Trade Effluents, and to make any recom- 
mendations in regard thereto, humbly submit this Report concerning the 
discharge of Sewage and Trade Effluents into tidal waters with special 
reference to the contamination of shell-fish :— 


INTRODUCTORY. 


1. The question of the discharge of sewage into tidal waters has recently 
come into prominence, on account of the serious outbreaks of enteric fever 
which have been ascribed to the eating of shell-fish obtained from sewage 
polluted waters. 

From time to time, during the past two years we have been furnished by 
the Local Government Board with copies of numerous communications from 
Local Authorities in different parts of the country, and Reports by Medical 
Officers of Health relative to outbreaks of enteric fever and other illness 
attributed to this cause. These communications from the Local Government 
Board have also included copies of resolutions passed by Local Authorities 
representing that, in the interests of the public health, legislation should be 
promoted for prohibiting the laying down of edible shell-fish in sewage 
polluted water or other dangerous localities, and for protecting unpolluted 
layings, storage ponds, fattening beds, and other places where shell-fish are 
laid or stored, against contamination by sewage. Amongst the authorities 
who have asked for legislation on these lines, or who have supported the 
request are the London County Council, the Corporation of the City of 
London, the Westminster City Council, and the Councils of many other 
Metropolitan Boroughs, the Corporations of Brighton and Southampton, and 
the Rural District Council of Chelmsford. 


It.has also been stated that there is an undue amount of enteric fever and | 


other illness on the banks of polluted rivers and estuaries, especially where 
there is much mud exposed, and that offensive putrefaction, injury to, and 
destruction of, fish, the formation of sludge banks and the dangerous 
contamination of bathing places, are other evils due to sewage pollution. 


THE LAW IN REGARD TO THE POLLUTION OF TIDAL WATERS. 


It may be convenient to refer to the chief statutory provisions to which 
our attention has been drawn. 


2. Section 17 of the Public Health Act, 1875, provides that “ nothing in 
“this Act shall authorise any Local Authority to make or use any sewer, 
“drain or outfall for the purpose of conveying sewage or filthy water into 
“any natural stream or watercourse, or into any canal, pond or lake until 
“such sewage or filthy water is freed from all excrementitious or other foul 
“or noxious matter, such as would affect or deteriorate the purity and 
“quality of the water in such stream or watercourse or in such canal, pond 
“or lake.” 

This Section has not been interpreted as applying to tidal waters. 


3. The Rivers Pollution Prevention Act, 1876, exempts tidal waters 
from its operation, but power is given to the Local Government Board 
to make orders extending the operation of the Act to such portions 
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of the sea or tidal rivers as they may, after local inquiry, and ‘‘ on sanitary 
grounds,” deem necessary. This power has not been widely used. 


4. Section 5 of the Salmon Fishery Act, 1861, provides that :— 


‘‘ Every person who causes or knowingly permits to flow, or puts or knowingly permits to be 
“put, into any waters containing salmon, or into any tributaries thereof, any liquid or solid 
“‘ matter to such an extent as to cause the waters to poison or kill fish, shall incur the following 
“* penalties (that is to say) :— 


(1) Upon the first conviction a penalty not exceeding five pounds : 


(2) Upon the second conviction a penalty not exceeding ten pounds, and a further 
“ penalty not exceeding two pounds for every day during which such offence is continued : 


“ (3) Upon a third or any subsequent conviction a penalty not exceeding twenty pounds 
‘‘ a day for every day during which such offence is continued, commencing from the date of 


“ the third conviction:  » fra 


‘“* But no person shall be subject to the foregoing penalties for any act done in the exercise of any 
‘right to which he is by law entitled, if he prove to the satisfaction of the court before whom he 
“is tried that he has used the best practicable means, within a reasonable cost, to render harmless 
“ the liquid or solid matter so permitted to flow or to be put into waters; but nothing herein 
*‘ contained shall prevent any person from acquiring a legal right in cases where he would have 
“ acquired it if this Act had not been passed, or exempt any person from any punishment to which 
“he would otherwise be subject, or legalize any act or default that would, but for this Act, be 
* deemed to be a nuisance or otherwise be contrary to law.” 


Section 13 of the Salmon Fisheries (Scotland) Act, 1862, is as follows :— 


“ Hvery person who causes or knowingly permits to flow or puts or knowingly permits to be put 
“into any river containing salmon, any liquid or solid matter poisonous or deleterious to salmon, 
“ oriwho shall discharge into any river sawdust to an extent injurious to any salmon fishery, shall 
“ be liable to the following penalties (that is to say) :— 

“ For the first offence a penalty not exceeding five pounds : 


“ For the second offence a penalty not exceeding ten pounds, and a further penalty not 
“ exceeding two pounds for every day during which such offence is continued : 
“For the third or any subsequent offence a penalty not exceeding twenty pounds, and a 
“further penalty not exceeding five pounds for every day during which such offence is 
* continued, 
*« But no person shall be subject to the foregoing penalties for any act done in the exercise of any 
‘“‘ right to which he is by law entitled, if he prove to the satisfaction of the court before whom he 
“is tried that he has used the best practicable means, within a reasonable cost, to dispose of or 
“render harmless the liquid or solid matter so permitted to flow or to be put into waters ; but 
“nothing herein contained shall prevent any person from acquiring a legal right in cases where he 
*‘ would have acquired it if this Act had not passed, or exempt any person from any punishment 
‘‘ to which he would otherwise be subject, or legalize any act or default that would but for this 
“« Act be contrary to law.” 


5. As regards these sections, the Royal Commission on Salmon Fisheries 
in their Report of the 10th of July, 1902, made the following obser- 
vations :— 

“Under the existing Salmon Fishery Acts it is necessary to prove that the poilution complained | 
‘“‘ of has poisoned or killed fish in England, or has poisoned, or been deleterious to salmon to an 
“ extent injurious to any salmcen fishery in Scotland, or has poisoned or killed any salmon or smolt 
“in the Tweed, but it is by no means easy to establish a sufficient case, and, further, under the 
“ English and Scotch General Acts, no person is liable if he prove to the satisfaction of the Court that 
“he has used the best practicable means, within a reasonable cost, to render the pollution harmless.” 

‘We are of opinion that Section 13, Salmon Fisheries (Scotland) Act, 1862, should: be 
“* amended by striking out the words, ‘to an extent injurious to any salmon fishery,’ and think 
‘it desirable that Section 5, Salmon Fishery (England) Act, 1861, should be made to conform 
“ with the Scottish Section so amended.” 


6. As regards the protection of sea fish generally (including shell-fish) we 
may refer to Section 2 of the Sea Fisheries Regulations Act, 1888, which 
authorises Sea Fisheries Committees to make bye-laws “for prohibiting 
or regulating the deposit or discharge of any solid or liquid substance 
detrimental to sea fish or sea fishing.” By the definition in the Act 
“sea fish” includes ‘shell fish.” The expression ‘sea fishing” is not 
defined ; we assume that it refers to the industry. 


Section 13 of this Act, however, provides that “nothing in this Act shall 
‘authorise a local fisheries committee to make any bye-law . . . . 
“ (c) affecting any power of a sanitary or other local authority to discharge 
“sewage in pursuance of any power given by a general or local Act of 
“Parliament, or by a Provisional Order confirmed by Parliament.” 
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7. The byelaws authorised by this Act require confirmation by the Board 
of Trade, and as to their scope we may refer to the evidence (8782—8787) 
given before us by the Hon. ‘T. H. W. Pelham, Assistant Secretary to the 
Fisheries Department of the Board of Trace. 

The Board of Trade have taken the view that the proviso of section 13 
renders such byelaws inapplicable to the discharge of sewage by local 
authorities on the ground that the authorities are ‘“‘ acting under the Public 
Health Act” (87886). 

A similar view was also expressed to us by Mr. Gibson, the Clerk to the 
Kent and Essex Sea Fisheries District Committec. 


8. The interpretation which has been adopted by the Board of Trade as to 
the scope of these byelaws is possibly the right one, but we were informed 
that the point had not been decided by the Courts, and as neither witness 
referred us to any section in any general Act of Parliament giving power to 
local authorities to discharge unpurified sewage into tidal waters, and we 
haye not been able to discover any such section, we are not entirely satisfied 
that the proviso has the effect which has been attributed to it. 

It is true that the Rivers Pollution Prevention Acts do not prohibit the 
discharge of sewage into tidal waters, but the absence of a prohibition would 
scarcely seem to be equivalent to the giving of a power, within the meaning 
of section 13 of the Sea Fisheries Regulation Act, and apart from the view 
which has been adopted by the Board of Trade it might perhaps have 
been considered that the byelaws authorised by that Act weuld have applied 
to the discharge of sewage where such discharge was detrimental to sea fish 
or sea-fishing, and no Local Act or Provisional Order was in force giving the 
Local Authorities power so to discharge it. 

9. In addition to statutory provisions it may be observed that certain 
actions have shewn that Local Authorities may under the common law be 


restrained from discharging crude sewage into tidal waters to the injury of 


others. ‘As a case in point we may refer to Lord Gifford v. the Corporation 
of Chichester in which an injunction was obtained. 


10. Generally speaking, therefore, it may be said that the Statute law does 
not prohibit the discharge of polluting liquids into tidal waters. 


OBJECTS OF OUR INVESTIGATIONS. 


11. We find that sewage and trade effluents from towns on tidal rivers and 
on the coast are usually discharged in an unpurified condition into tidal 
waters. The investigations of the Commission have been directed to 
ascertaining whether this is a proper method of disposing of such matters, 
and if not, in what circumstances such discharge is productive of injury, 
what is the nature and extent of the injury, and what remedies are practicable 
and available. 

Throughout this branch of our inquiry we have received valuable 
assistance from Dr. H. Timbrell Bulstrode, one of the Medical Inspectors of 
the Local Government Board, who has made a special study of the con- 
tamination of shell-fish. 
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XH 
METHOD OF INVESTIGATION. 


12. In February, 1901, the following Circular Letter was sent to the County 
Council of every County in England and Wales having a sea-board, thirty- 


one in all: 
“97th February, 1901. 


a3 Sir, 

“The Royal Commission on Sewage Disposal are considering under what circumstances 
“the discharge of sewage or sewage effluents into tidal waters, estuaries, and the sea may 
“ properly be allowed, and they would be glad to know whether the Medical Officer of Health or 
“any other officer of the County Council has any evidence on the following or similar points :— 


‘1, Whether the discharge of crude sewage (either alone or mixed with manufacturing 
‘“‘refuse), or the discharge of manufacturmg refuse alone, into such waters, is, or might be, 
‘‘ dangerous to health, injurious to fish, oysters, &ec., or the cause of nuisance. 


“9. Whether the discharge into such waters, of an effluent, which, judged from chemical 
“ standards alone, is satisfactory, but which contains large numbers of the bacteria common to 
“ sewage, is, or might be, dangerous to health, injurious to fish, oysters, &c., or the cause of 
** nuisance. 

‘Tf so, the Commission would be glad to be informed briefly of the nature of such evidence. 

Slam, jor, 
“Your obedient Servant, 


“ (Signed) F. J. WILLIS, 
“The Clerk of the County Council.” “ Secretary. . 


13. Of the thirty-one County Councils to whom the Circular Letter was 
sent, twenty-one had no evidence to offer on the questions raised. From 
other County Councils the Commission received copies of Reports and other 
information, as follows: : 


Cheshire.—The County Council referred to a report by Dr. Bruce Low, 
Medical Inspector of the Local Government Board, dated September, 1895, 
and a report by the Medical Officer of Health, dated 1897. These reports 
contain information as to pollution of the Dee, including tidal portions, and 
of rivers and streams draining thereto. In the report by Dr. Low, there is 
evidence of the destruction of salmon by tke pollution of the Dee, through 
the discharge into it of unpurified sewage and manufacturing refuse, and in 
the Appendix to that Report is given a letter from the River Superintendent 
as to the destruction of salmon by pollution. 


Cornwall.—The County Council forwarded extracts from Reports by the 
Medical Officer of Health for the Rural District of East Kerrier, in which 
that officer expresses the opinion that several cases of typhoid fever in the 
Rural District were due to and followed the eating of oysters and cockles 
obtained from waters contaminated by sewage. 


Lincoln, Holland, Parts of—The County Council stated that the liquid 
discharged from a railway creosoting yard into the Witham at a point 6 or 


7 miles from its mouth had been found to be very injurious to mussel beds 
in the Wash. 


Isle of Wight—The County Council forwarded reports from the Medical 
Officers of Health for several districts (including the Rural District). These 
reports shew generally that there is no evidence of nuisance or injury caused 
by the discharge of sewage, &c., into tidal waters so far as the Isle of Wight 
is concerned ; but the Medical Officer of Health for the Rural District is of | 
opinion that fish, especially oysters, are prejudicially affected at the mouth of 
a sewer by both crude sewage and bacterial effluents. 


Northumberland. —The County Council forwarded a letter from the County 
Medical Officer of Health, in which it was stated that there had been a few 
cases in which the discharge of crude sewage and manufacturing refuse into 
tidal rivers, &c., had probably been injurious to health and a cause of 
nuisance. The Medical Officer of Health also stated that he had known 
instances of poisoning of fish by discharge of trade refuse and sheep dipping 
fluid into streams, but not as regards tidal rivers, estuaries, or the sea. 


West Sussexr.—The County Council themselves had no evidence to offer ; 
but the Clerk stated, in his capacity as Clerk of the Sussex Sea Fisheries 
Committee, that he had become acquainted with cases of nuisance and injury 
caused to sea fishing by the discharge of sewage into tidal waters, viz., into 
those of the Adur at Shoreham and of Chichester Harbour. 
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14. Of the remaining County Councils to whom the Circular Letter was 
sent, three were represented before the Commission by their respective 
Medical Officers of Health, viz.— 

Dr. J. C. Thresh, County of Essex. 
Dr. Eustace Hill, County of Durham. 
Dr. W. Williams, County of Glamorgan. 

On the suggestion of the Lancashire County Council, the Commission 
called Professor Herdman, of the University College, Liverpool, Scientific 
Adviser to the Lancashire and Western Sea Fisheries Committee. 

15. The Commission have also examined the following witnesses :— 


The Hon. T. H. W. Pelham, Assistant Secretary to the Board of Trade 
Fisheries and Harbour Department. 


Dr. H. T. Bulstrode, M.A., Medical Inspector of the Local Government 
Board. 


Dr. E. Klein, F.R.S. 


Mr. E. A. Letts, D.Se., Ph.D., Professor of Chemistry at Queen’s 
College, Belfast. 


MroW 1; Adeney, D.Sc., F.LC. 


Dr. Lorrain Smith, Professor of Pathology at the Queen’s College 
Belfast. 

Dr. T. J. Browne, Medical Inspector of the Local Government Board, 
Trelanc. 

Professor E. J. McWeeney, M.A., M.D., D.P.H., Bacteriologist to the 
Local Government Board for Ireland. 


Mr. E. W. L. Holt, Scientific Adviser to the Department of Agricu!ture, 
Treland. 


Medical Officers of Health. 


Dr. J. T. C. Nash, Borough of Southend-on-Sea. 


Dr. J. Blamey, Urban District of Penryn and Rural District of East 
Kerrier, Cornwall. 


Dr. Arthur Newsholme, Borough of Brighton. 
Dr. James Niven, City of Manchester. 

Dr. Savage, Borough of Colchester. 

Dr. Herbert Williams, Port of London. 

Mr. Shirley Murphy, County of London. 


Representatives of Sea Fisheries District Committees. 
Mr. Robert Arthur Dawson, Lancashire and Western Sea Fisheries 
District. 
Mr. Herbert Donnison, Eastern Sea Fisheries District. 
Mr. Herbert William Gibson, Kent and Essex Fisheries District. 
Sir William Pink and Mr. St. Barbe, Southern Sea Fisheries District. 


Representatives of the Shell-jish Industry. 


Captain Anderson, Chairman of the Whitstable Oyster Company. 
Sir Charles Petrie, Alderman of the City of Liverpool. 

Mr. J. Wrench-Towse, Clerk to the Fishmongers’ Company, London. 
Mr. John Cole, Oyster Merchant, Poole. 

Mr. Adam E. Scott, Oyster Merchant, Poole. 

Mr. Alfred Brazier, Oyster Merchant, Southwick. 

Mr. John Kennett, Oyster Merchant, Emsworth. 

Mr. Willoughby John Bean, Oyster Merchant, West Mersea. 
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Mr. G. H. Baxter, representing the Chamber of Fisheries. 
Mr. J. H. Barber, Secretary of the Chamber of Fisheries and the 
London Fish Trade Association. 


Representatives of the Londen County Couneil. 


Mr. Maurice Fitzmaurice, Chief Engineer. 
Professor Frank Clowes, D.Sc., F.I.C., Chemist. 


16. In addition to taking a large amount of evidence on the subject, we 
have visited several centres of the shell-fish industry for the purpose of 
investigating the local conditions androf considering what remedies might, be 
adopted for obviating dangerous contamination by sewage of the shell- fish i in 
beds, layings, and ponds. 

The places visited were Hayling Island, Emsworth, Bosham, Shoreham, 
Southwick, and Brighton; Burnham-on- Crouch, the oyster layings in the 
Crouch, the fattening beds and storage ponds in the Roach River, the 
Brightlingsea creek, the oyster fisheries in the Colne and Pytleet, 
Colchester, and West Mersea, in Essex; and Sheringham, Cley, Blakeney, 
Stiftkey, Wells, Brancaster, Hunstanton, The Wash, and Boston, on the 
East Coast. : 


i7. Our inspection of the fisheries in Essex was greatly facilitated by the 
Colne Fishery Board, the Roach River Oyster Fishery Company, and the 
Burnham Oyster Company, who placed their steamers and boats at our 
disposal and appointed representatives to accompany us. We are also 
indebted to Mr. Willoughby Bean, of West Mersea, for facilities afforded by 
him for the inspection of the oyster fisheries at that place, and to Mr. Gann 
for his assistance during our visit to the Hayling Island fisheries. 

On our visit to the fishing centres on the East Coast, we received much 
assistance from the Eastern Sea Fisheries District Committee, who gave us 
the use of their steamer and allowed their Chief Inspector, Mr. Herbert 
Donnison, to accompany us to the several places visited. 

It is impossible to mention the names of all those who have rendered us 
aid, but we may say that we have invariably received willing assistance 
from all concerned. 

18. We have carried out numerous scientific investigations which are 


dealt with in a later section of this report. Full details of these inquiries are 
contained in the Appendix which is issued with this report. (Volume ITT.) 


19. At this stage we may state generally that we are satisfied that injuries 
to health and to fisheries may be caused by the discharge of unpurified 
sewage into tidal waters, and that some alteration of the law is required. 
A change in the law is especially needed in the case of tidal waters in which 
shell-fish are laid but there are other evils besides the contamination of shell- 
fish to be guarded against, amongst which may be mentioned the following :— 


1, Offensive putrefaction. 

2. Reduction of Oxygen to such an extent as to render the water 
incapable of supporting fish life. 

3. Destruction of fish by poisons or the clogging of their gills by 
suspended matters. 

4, Washing up of foecal matter on the shore. 

5. Formation of sludge banks. 

6. Objectionable contamination of bathing places. 
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CONTAMINATION OF SHELL-FISH. 


PossIBILITY OF COMMUNICATION OF DISEASE THROUGH SHELL-FISH. 


20. We have no doubt that shell-fish which have become contaminated. by gicil-sh. 


sewage may convey enteric fever and other illness to human beings if eaten, 
either raw, or in an imperfectly cooked condition. 

This view has been held for many years by competent observers. In the 
year 1880, Sir Charles Cameron read a paper before the British Medical 


' Association at Cambridge entitled; “Typhoid from Oysters,” (13051). 


- Since that time a considerable amount of evidence has been accumulated, 


and we observe that the Chairman of the Lords Committee on the Oyster 
Bill of 1899, stated that the Committee accepted “the principle that it is 
possible to communicate typhoid through: the oyster, or something in the 
oyster.” | 

It is not therefore necessary for us to do anything more than very briefly 
to indicate the grounds of our conclusion. 


21. In the first place it is clear from the exhaustive survey of the. oyster 
fisheries of England and Wales, which was made by Dr. Bulstrode in 1894 and 
1895, and from a similar survey made this year in Ireland by Dr. Browne, 
that many layings and ponds around our coasts are so situated that sewage 
may reach them ina very short time after its discharge from the outfall ; 
and it is well-known that micro-organisms of intestinal origin may be taken 
up by shell-fish from the water in which they are lying and may remain alive 
in them for several days. 

On prima facie grounds, therefore, it would seem probable that at times 
the typhoid bacillus in a living condition might be conveyed by shell-fish to 
the consumer and produce in him enteric fever. 


22. Experience confirms this view. There have been numerous 
instances in which several persons have been simultaneously seized with 
enteric fever, andthe only discovered competent cause common to all the cases 
was the eating of shell-fish. 

In some of these instances the source of the shell-fish has been traced and 
it has been found that it was so situated as to be obviously liable 
to sewage contamination. 


23. A most careful and complete investigation of such an outbreak of 
enteric fever and other illness following the Mayors’ banquets at Winchester 
and Southampton in November, 1902, was made by Dr. H. Timbrell 
Bulstrode,and his Report thereon to the Local Government Board, dated the 
14th of May, 1903, is an important contribution to the subject. 

After stating in full detail the steps which he took in this investigation 
and the information which he obtained, he summarises the position as 
follows :— 


“1. Two Mayoral banquets occur on the same day in separate towns several miles apart. 


“2. In connection with each banquet there occurs illness of analogous nature attacking, 
“ approximately speaking, the same percentage of guests and at corresponding intervals. 


“3. At both banquets not every guest partook of oysters, but all those guests who suffered 
“* enteric fever and approximately all those who suffered other illness did partake of oysters. The 
“* exceptions to this rule appear insignificant when all the facts are marshalled. 


“4, Oysters derived directly from the same source constituted the only article of food which 
*‘ was common to the guests attacked. 


“5. Oysters from this source were at the same time and in other places proving themselves 
*“ competent causes of enteric fever. 


“¢ Conclusion. 


“The foregoing narrative of facts would seem to establish the strongest possible presumption 
“that oysters which had been deposited for a time at Emsworth have caused the outbreaks of 
‘enteric fever and other illness which followed the Mayoral banquets on November 10th at 
“ Winchester and Southampton.” 


24. The cumulative effect of evidence of this character, taken in 
conjunction with our knowledge of the conditions, seems to us to justify the 
conclusion that shell-fish contaminated by sewage may produce enteric 
fever and other illness in human beings. 


Report of Sir 
Richard Thorne 
Thorne of Oct. 
1896 (C. 8214). 

Browne, 19360, 4 
seq. 


Shell-fish. 


Pelham, 8769. 
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Moreover, it will be observed from the evidence that the Medical Officers 
of Health and other scientific witnesses whom we have examined hold this. 
view, and that, speaking generally, the representatives of the shell-fish 
industry do not now seriously contend that it is unsound. 

Herdman, 8675-7; 8693-4; 8703-8; 18174; Klein, 9613; Bulstrode, 15708; Cameron, 
13051-3; 13164-76; Nash, 17170; Blamey, 17419; Newsholme, 17538; Niven, 17844 ; 
Thresh, 18025; Savage, 18422 ; Murphy, 18862. 


25. We may also refer to the following opinion of the late Professor 
Huxley, which was brought to our notice by Mr. Pelham, Assistant 
Secretary to the Board of Trade :— 


“T do not see how it can be doubted that oysters taken from a bed irrigated with dilute: 
“ sewage and eaten uncooked would be dangerous articles of diet. Does anybody pretend that 
“it would be safe to take drinking water (unfiltered and otherwise unpurified) from a body of 
‘“‘ fresh water, of similar dimensions to any estuary which may be under consideration, at a point 
“equally near a sewage discharge? If such a proceeding is safe, our sanitary authorities are 
“ taking a great deal of trouble in vain: if it is not safe, neither is it desirable to eat oysters, 
“ the juices of which are impregnated with sewage, in however dilute a condition.” 
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EXTENT OF DISEASE DUE TO THE CONSUMPTION OF CONTAMINATED 
SHELL-FISH. 


26. Before considering what remedies should be adopted, it appeared to Shell-fish. 
us desirable to obtain some idea of the extent to which enteric fever and other 
illness may be due to the consumption of contaminated shell-fish, and it will 
be seen that we have taken a considerable amount of evidence on this 


question. 


We may refer particularly to the evidence of 
ae J.T. C. Nash, Medical Officer of Health, Southend-on-Sea, 17170- 
17303. 
Dr. A. Newsholme, Medical Officer of Health, Brighton, 17538-17662. 
Dr. James Niven, Medical Officer of Health, Manchester, 17844 e7¢ séq. 
Mr. Shirley Murphy, Medical Officer of Health, County of London, 
18862 et seq. 
These witnesses have made a special study of the subject, and have 
collected valuable data. 


27. The effect of their evidence on this point is as follows :— 


Dr, J. T. C. Nash.—From special researches made in 1902 into the causation of typhoid fever 
in Southend-on-Sea, Dr. Nash came to the conclusion that at least 50 per cent. of the cases in that 
year were due to the consumption of shell-fish from sources contaminated by sewage. This indeed, 
in his opinion, understates the limit, as he found that out of 105 cases of typhoid: fever in that 
year there was some connection with shell-fish in at least 82 cases. In addition to the definite 
cases of typhoid fever, there were cases of diarrhcea in several other persons who had eaten 
shell-fish (cockles) from a polluted source. The history of each case was carefully traced, and 
other possible causes of the disease investigated. 


Dr. Nash also quoted figures of typhoid notification in Yarmouth for each month of the years 
1897 to 1902. In 1900, after a series of years of endemic typhoid in this town, the sale of 
mussels from the Yare was stopped, and in 1901, there was a marked reduction in the number 
of notifications (amounting to 30 per cent. below the monthly means of previous years), and in 
1902 a still further reduction. 


Dr. A. Newsholme.—Submitted a tabular statement of the number of cases of enteric fever in 
Brighton during the years 1894 to 1902, distinguishing those which, in his opinion, were caused 
by oysters and other shell-fish. This table indicates that, out of 643 cases, 158 cases were 
directly ascribable to the consumption of oysters, and 80 cases to the consumption of other 
shell-fish within the period of incubation. In other words, that 37 per cent. of the total cases of 
enteric fever during these years were ascribable to shell-fish. The history of each case was 
traced, and cases of typhoid fever were only put down to the shell-fish after the apparent 
exclusion of every other possible cause. The shell-fish were traced to particular layings which 
were proved to be exposed to sewage contamination, and typhoid fever was found to exist 
among the population draining to the vicinity of the layings. In the opinion of Dr. Newsholme, 
the extent of the illness attributable to shell-fish is understated in the above figures. 


Dr. James Niven.—Submitted a tabular statement of the number of cases ef enteric fever in 
Manchester during the years 1897 to 1902, inclusive. This table shows that in that period 
there were 2,664 cases of enteric fever, of which number 274 were associated with the. 
consumption of shell-fish, 118 being strictly ascribable to mussels and oysters. In arriving at 
the latter figure, all other possible causes were considered, and all doubtful cases were rejected. 
Owing to gaps in the figures, the number of cases due to shell-fish is probably understated. 

Mr. Shirley Murphy.—The information supplied by Medical Officers of Health of Metropolitan 
Boroughs tended to show that in 8 per cent. of the cases of enteric fever which occurred in 
London in 1902, the patient had eaten shell-fish at a time before the attack that was consistent 
with such shell-fish having been the cause of the disease. It was not possible, however, to make 
a definite statement as to what the proportion really was, and Mr. Shirley Murphy was inclined 
to think that 8 per cent. fell short of the number that would have been obtained if full inquiries 
could have been made. 


28. We may also refer to the report of Dr. Nash for the month of 
September, -1903, to the Public Health Committee of the Southend 
Corporation, from which the following extract is taken. 


“ Typhoid Fever and Shell-fish. 


“JT have brought this subject forward so many times before the Committee that it may be 
“thought unnecessary to broach the subject, again. 

“On the contrary, the evidence I get as to the connection between shell-fish and typhoid 
“becomes more striking than ever, and I reiterate my opinion that considerably more than 
“50 per cent. of the cases of typhoid fever which occur in Southend are caused by contaminated 
“ shell-fish. In other words, in my opinion, a known and preventable cause exists, and I submit that 
“this being the opinion of your medical officer, the Council should do everything possible to 
“‘ minimise this evil.” 


6225 ‘e 


Shell-fish. 


Anderson, 16204- 
0 


Bean, 17311 ; 
17330. 
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CONCLUSION OF COMMISSION AS TO EXTENT OF ILLNESS ATTRIBUTABLE 
TO THE CONSUMPTON OF CONTAMINATED SHELL-FISH. 


29, After carefully considering the whole of the evidence on this point, 
we are satisfied that a considerable number of cases of enteric fever and 
other illness are caused by. the consumption of shell-fish which have been 
exposed to sewage contamination ; but, in the present state of knowledge, 
we do not think it possible to make an accurate numerical statement, at any 
rate as regards the whole country. 


In certain towns the subject has received much consideration, and the 
Medical Officers of Health have been at considerable trouble to collect all 
available data, but we doubt whether this practice has been universally 
adopted thr oughout the country. 


Moreover, an examination of the figures which have been placed before 
us as regards those towns in which the subject has been most carefully 
studied, shows. that there may be occasional errors. Indeed, the witnesses 
themselves recognised that absolutely accurate figures are not obtainable. 


Isolated cases of enteric fever have been ascribed to shell-fish where the 
patient had eaten shell-fish obtained from. a contaminated source, at a period 
prior to the manifestation of the disease corresponding with the incubation 
period, and no‘other source of infection was discovered. 


We are far from denying that such isolated cases may have been due to 
contaminated shell-fish, but when we remember the numerous unexplained 
cases of enteric fever, we feel that the possibility of some of them being due 
to other causes cannot be altogether excluded. 


Further, if the figures are accepted as correct in those cases in which 
careful records have been kept, we have not the means of applying them to 
other towns. The extent of illness properly ascribable to shell-fish would 
depend partly, on the proportion of the population who were consumers of 
shell-fish, and on the degree of contamination of the shell-fish supplied to the 
particular town. 


There can, however, be no doubt that the evil is sufficiently grave to 
demand a remedy, 


NEED OF SOME MEASURES. 


30. This indeed has already been admitted by the Government. In 1899 
they introduced a Bill for the protection of public health against Caneete 
arising from the consumption of unwholesome oysters. 


As the Bill was originally drawn, the local authorities were to be the 
councils of every county and every borough. The House of Lords Committee, 
to whom the Bill was referred, substituted the Sea Fisheries District 
Committees. The Bill was then abandoned. 


31. Several witnesses representing the trade as well as local authorities, 
have urged upon us the necessity of measures being taken to prevent the 
sale, for human consumption, of shell-fish which have become contaminated 
by sewage. 


Anderson, 16045 ef seg.; Petrie, 16275-7 ; Bean, 17311; Nash, 17188; Newsholme, 17572 ; 
Niven, 17845; Williams, 18795 ; ; Mur phy, 18862 ; 19017. 


Although in this relation the interests of public health have first to be 
considered, the evidence shows that legislation is desirable in the interests 
of the industry also, 
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Captain Anderson, the Chairman of the Whitstable Company, estimated Shell-jish. 
the capital value of the shell-fish industry round the coast at from £6,000,000 Anderson, | 6030-4 
to £8,000,000, and from the evidence of several witnesses it is clear that a Dawson, 16320. 
large number of men are employed in the industry. Any great disturbance @onmso 16454. 
in.an industry of such magnitude is in itself an evil, and the public accounts ore ence 
of disease and death being due to eating shell-fish have brought about a great Bean, 17311. _ 
disturbance to the trade. Blamey, 17520-36. 

In consequence of “ Oyster scares” the diminution in the consumption of Anderson, 16135. 
shell-fish has been serious and many men have been thrown out of employment. OL aieaAn 


Pink, 16956. 
Bean, 17311-3 


Shell-fish. 


Paragraph 21. 


Newskolme, 
17538. 
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REMEDIES SUGGESTED. 


32. The remedies suggested may be divided into three general.classes :— 
(1) Purification of the sewage before its discharge into tidal waters. 


(2) Seizure and destruction of unwholesome shell-fish exposed for sale. 


2 

(3) The setting up ofa competent authority to deal with all tidal waters, 
with power to control foreshores, to close dangerous beds, pits, 
ponds and layings, and in certain circumstances to require treatment 
of sewage. . 


PURIFICATION OF SEWAGE. 


33. It has been suggested that the evils would be removed if the law were 
altered so as to require that all sewage should be purified before its discharge 
into tidal waters. We do not consider that any such sweeping alteration of 
the law could be justified. 

There are undoubtedly many cases, where shell-fish are not concerned, in 
which the discharge of crude sewage into such waters, does not, according 
to present knowledge, cause any harm, and to require purification in all 
cases would lead to the waste of large sums of money. 

And even where shell-fish have to be considered, such an alteration of the 
law would not always meet the necessities of the case. 


34. In our Interim Report, dated the 12th July, 1901, we pointed out that 
effluents from sewage farms as well as effluents from artificial purification 
processes usually contain large numbers of micro-organisms, many of which 
appear to be of intestinal derivation. 

Since that time we have examined many more effluents of both classes, but 
we have seen no reason to alter our opinion that such effluents must be 
regarded as potentially dangerous, inasmuch as they may still contain disease- 
organisms. 

We would particularly refer to the experiments which Dr. Houston has 
made with B. pyocyaneus (microbe of green pus). Dr. Houston’s report is 
printed in full in the Appendix, (Vol. IIT.) 

It will be seen that this micro-organism, which was added to the sewage 
in large numbers, passed freely through sewage purification works, consisting 
of :— 

(a) Septic tank and contact bed. 


(d) Continuous filter about ten feet in depth. 


With the advance of knowledge it is possible that some method of sewage 
treatment may be devised by which, within reasonable limits of cost, the 
dangerous qualities of the sewage may be wholly eliminated, but the treat- 
ment of sewage, according to methods at present in use, cannot be relied on 
so to alter its character as to allow of its discharge in the immediate neighbour- 
hood of shell-fish layings, without incurring appreciable risk of disease being 
communicated by the consumption of shell-fish taken from such layings. In 
such cases either the sewage outfall must be removed or the layings closed. 


35. In other cases where (e.g.) the layings are at a considerable distance 
from the outfall and the sewage would be largely diluted before it reached 
them, treatment of the sewage might be of value in diminishing risk. 

Careful and skilled examination of the local conditions would, however, be 
necessary to distinguish such cases, and it is not possible by enactment to 
lay down any general rule as to the cases in which treatment of the sewage 
should be required, or as to the kind of treatment which should be adopted 
before the effluent is allowed to flow into tidal waters. 


SEIZURE OF UNWHOLESOME SHELL-FISH. 

36. The proposal that the sale of contaminated shell-fish might be pre- 
vented by proceedings under Section 116 et seg. of the Public Health Act, 
1875, was brought to our notice by Dr. Newsholme. 

Under these provisions any medical officer of health or inspector of 
nuisances may inspect and examine various articles of food (including fish), 
and if they appear to him to be unfit for the food of man he may seize them 
and apply to a Justice of the Peace for an Order for their’ destruction. 
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37.}The suggestion that these provisions might suffice was made to the 
Corporation of Brighton by the Local Government Board, but we are bound 
‘to say that we agree with Dr. Newsholme in thinking that the provisions are 
practically useless for preventing the sale of contaminated shell-fish. 


There is nothing in their appearance to distinguish shell-fish which have 
been exposed to sewage contamination from those which have not been so 
exposed, and, as we shall explain later, in the present state of knowledge it 
would not be practicable to make the distinction by the aid ofa bacteriological 
examination as a routine measure. 


38. In our opinion no general enactment as to the treatment of sewage or 
as to the seizure of unwholesome food would meet the necessities of the case : 
‘tthe remedy must be sought in connection with the waters, foreshores, pits, 
‘ponds and layings themselves. 


REMEDY RECOMMENDED: CONTROL OF WATERS AND PITS, PONDS, LAYINGS 
AND BEDS. 


39. After carefully considering the whole of the evidence, together with 


the results of our own investigations and local inquiries, we are strongly of 
‘opinion that the only way in which this evil can be effectively dealt with is 
by placing tidal waters under the jurisdiction of some competent authority, 
-and conferring on that authority power to prevent the taking of shell-fish 
for human consumption from any position in which they are liable to risk of 
dangerous contamination, and to enforce restrictions as regards pollution, 
and as regards waters, foreshores, pits, ponds, beds and layings in which 
shell-fish are fattened or stored, as and when required. 


For this purpose the powers of the authority must be elastic. The case 
‘of each river and estuary is a problem by itself, and it would not be practic- 
able to fix by enactment any standard or standards which would be generally 
suitable to the widely different conditions of different cases. Moreover, as 
‘the conditions are shifting in character, it is necessary to provide some 
permanent machinery by which restrictions can be varied. 


Shell-fish. 


Newsholme, 
17538. 


Williams, 18794. 


Herdman, 18196. 
Bulstrode, 15718 
et seq. 
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Shellfish. nd CONTROLLING AUTHORITY. 


Anderson, 16074 40. Some witnesses have expressed the view that the .control required 
82. should be solely in the hands ofa central authority, but we are not able, to: 


Baxter, 17011. 
Nash, 17223-32. 
Bean, 17332-8. 


adopt this suggestion. | wag a) 
It appears to us that in this matter local power can be utilised with 
advantage, and therefore should be used, and that the. central authority 
should usually act as a court of appeal only. _ ay Pie ee 
It is important to provide for appeal from the decision of the first tribunal, 
but this could not be done satisfactorily if the initial control were vested in: 
a Government Department. ? | 


CONTROL SUGGESTED IN OYSTER BILL. 


41. Under the Oyster Bill of 1899 it was proposed that the Local Govern- 
ment Board should be the central authority, and that the local authorities 
should be the Councils of every County and every Borough. To these local 
authorities strong objection was taken before the House of Lords Committee: 
by the witnesses representing the Fishing Industry. It was considered that 
they would not be impartial and it was obvious that the Oyster Merchants. 
would not have had confidence in their decisions. | 

As a result of this opposition the Lords Committee substituted the Sea. 
Fisheries District Committees. | 

Anderson,16150-3 Our evidence shows that notwithstanding the fact that people engaged in — 
Petrie, 16253-5. the trade are now desirous that restrictions should be enforced, they would’ 
Bean, 17338. still strongly oppose placing the powers in the hands of the County and. 
Borough Councils. css 

Thresh, 18029-31. The fear has been expressed that even with so large an area as. 
: the County local interests might not always be eliminated; and we- 

may also observe that in the matter of sewage disposal the Borough 

Councils would frequently be the Councils to whom restrictions would have: 

to be applied. eid 

In our opinion it is most important that the local authorities should 
command the confidence alike of sewage authorities and of the fishery 
trade, otherwise appeais and delays would be endless. This would not he: 
secured if the control were vested in the County and Borough Councils and 
we cannot therefore recommend that the local authorities should be those 
proposed under the Oyster Bill as originally drawn. 


t 


SEA FISHERIES COMMITTEES. 


42. Neither do we consider that the local authority substituted by the House: 
of Lords Committee could properly be accepted. Indeed, in some respects, 
this amendment is open to more serious objection than the original Bill. 

We fully realize that the Fisheries Committees have done excellent work, 
but they are in no sense sanitary bodies, yet the control which we are 
discussing is essentially a sanitary matter, involving at times sanitary ques- 
tions of great complexity and difficulty. Moreover, their organization and 

Dawson, 16371. constitution are not such as are required for the exercise of the control which 
Oe bi is needed. Further, their interests are in the main bound up with the 
eA core: , industry, and the matters to be dealt with would frequently involve decisions 
Gibson, 16643. OM questions in which these interests and those of the public health would 
Pink, 16961. come into conflict. For these reasons we think it would be unwise to place. 
Herdman,18232-4 the local control in their hands. 


RIVERS BOARDS. 


Nash, 17304-7. 43. The witnesses representing local authorities are generally in agree- 
Newsholme, ment in thinking that the necessary control could best be exercised through 
17573-5. the machinery of large Rivers Boards and a Central Authority, which we 


Niven, 17847-62. : ; g ; 
Thresh, 18036, | recommended in our Third Report, and there is reason to think that these 


Murphy, 18862-3, bodies would generally command the confidence of the Trade. 
Mr. Wrench-Towse, the Clerk to the Fishmongers Company, stated that. 
“the recommendation is as good as I have heard or could suggest,” (19669) 


.. 
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44, As regards these bodies the following extracts from the Report of the Shell-fish. 
‘Salmon Fisheries Commission are of interest :— 


Page 12. 


“ We think that in any event there ought to be a Board capable of dealing with the fisheries 
“‘of an entire watershed. The Royal Commission on Sewage Disposal has announced its 
*« adherence to this principle in the matter of the pollution of rivers, and it will be seen below 
“that we concur in that opinion. If workable Boards can be formed for so delicate and 
“complicated a work as the purification of rivers, and the experience of the West Riding and of 
“‘ Lancashire is entirely favourable, we see no reason why the administration of the fisheries 
*« should not be satisfactorily reformed in like manner, if not actually on the same lines. 

* %% “ * * “ - # 


‘There are three great subjects, for all of which, in our opinion, the Watershed is the proper 
“ administrative area, 7.¢., Pollution, Water Supplies, and Fisheries. If it were possible to give 
“ adequate representation to-all the interests concerned in one body, we should have a Board 
“of great influence, capable of interfering authoritatively in any matter affecting the district, 
“ while, by the formation of separate Committees, the administration of each of the subjects 
“< above-named might be left in the hands of representatives best qualified to carry it on.” 


Page 46. 


‘The Commissioners (Sewage) in their Interim Report, dated July 12th, 1901, have dealt 
“« with the question of ‘what means should be adopted for securing the better protection of our 
“« rivers, and have recommended a single authority for each’ watershed under a Supreme Rivers 
“ Authority. This recommendation we unhesitatingly adopt and cordially support, and, on 
“nage 12, we have suggested that the same authority might. administer Fishery matters in 
“« England and Wales.” 
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Shell-fish. NATURE OF CONTROLLING MACHINERY. 


~45. The machinery to which reference is made was recommended by us as: 
being necessary for the settlement of disputes between manufacturers and. 
local authorities as regards trade effluents and for the prevention of pollution. 
and the protection of water supplies. Its nature will be gathered from‘ the- 
following extracts from our Third Report :—- tassen 


Paragraph 44. “Tn our opinion a properly equipped Central Authority is essential, and we unhesitatingly- 
‘recommend the creation of such an Authority. 
* * * * « + * * 
Paragraph 45. «The Central Authority should have the following permanent chief officers :— 


1. “ An Administrative Head. 


2. “A Bacteriologist having special knowledge of the bacteriology of sewage, trade- 
effluents, and water supply. 


3. “ A Chemist having special knowledge of the chemistry of sewage, trade effluents andi 
water supply. 


4. “ An Engineer having a special knowledge of geology and water supply. 
“Tt should also be provided with a laboratory. 


* * * * * % % x 


Paragraph 48. “The work of the Central Authority will be so intimately connected with the work of the- 
“ Local Government Board that it will be desirable to make it a new department under the- 
‘“‘ Local Government Board rather than an entirely separate department. 

* % + % + x * + 

Paragraph 60. “ At an early stage of our investigation we were struck by the fact that in many parts of © 
‘England the pollution of rivers goes on unchecked, notwithstanding the fact that the- 
“Rivers Pollution Prevention Act has been on the Statute Book for over a quarter of a century, . 
‘Cand in our Interim Report we deemed it necessary to state that the protection of our rivers. 
“is a matter of such grave concern as to demand the creation of a Supreme Rivers Authority. 

“Since the issue of this Report we have been requested by the President of the Local’ 

“Government Board to make a recommendation dealing with the whole subject of water- 
“ pollution. 


Paragraph 61 “The Central Authority, which we have recommended should be set up for the determination : 
*‘ of differences between the local authorities and the manufacturers, should deal also with this: 
“matter, For this purpose it will be desirable to add an Epidemiologist to the staff of ithe : 
* Central Authority. raph 
“We do not, however, consider that the Central Authority should take the place of local 
“bodies in regard to the protection of rivers and other sources of water supply. On the- 
“ contrary, we think local power should be utilised to the fullest extent possible. 


Paragraph 62. “In our opinion such power can only be fully utilised by the formation of Rivers Boards . 
“ throughout the country, and we therefore recommend that such Boards should be formed. 


Paragraph 63. “ Although the Rivers Boards are merely joint Committees of County Councils and therefore - 
“ only possess for the combined areas the same powers which the individual Councils might have - 
“ exercised in their respective districts, we are satisfied that such combinations are of much: 
“ oreater value for the protection of rivers and streams than the separate Councils acting - 
** independently. 


Paragraph 64. _ “Tn the first place, they are bodies expressly created for enforcing the provisions of the- 
“ Rivers Pollution Prevention Act, whereas the separate County Council is under no obligation. 
“to enforce these provisions. And we find as a fact that in many counties outside the areas . 
“represented by the existing Rivers Boards little or nothing is done by the County Council to. 
* exercise its powers of checking river pollution. 


Paragraph 65. “Then, too, a Rivers Board has jurisdiction over practically the whole of a watershed. . 
* This is a point of considerable importance. 
“Tt has been again and again pointed out by previous Commissions that to obtain effective - 
“ action there should be seme one authority with power to deal in each instance with the whole - 
‘‘ watershed, and we entirely concur in this view. 


Paragraph 66. “ Another advantage of combination is that the area under the jurisdiction of a Rivers. 
4 “ Board is sufficiently large to secure the appointment of skilled officers. 


Paragraph 67. **We have not sufficient information to enable us to say what precise combinations should i 
“be made. Each Rivers Board district should, however, include, as far as practicable, the - 
“ whole of one or more watersheds, and it should be sufficiently large to justify the permanent 
“ appointment of a skilled Chief Inspector at an adequate salary. 


“One of the first duties of the Central Authority will be to ascertain what grouping of’ 
“‘ counties would be most effective, and then to take steps to constitute Rivers Boards for these : 


‘© areas. 
* * * * ¥* * > % 
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“The Central Authority should exercise a general superintendence over the whole country 
*‘in regard to the prevention of pollution of water. They should direct any inquiries or 
“investigations which they may consider desirable, and generally they should stimulate and 
““ encourage Rivers Boards to an active exercise of their powers.” 


RECOMMENDATION. 


46. We entirely agree with the view which has been pressed upon us by 
a ‘large number of witnesses that Rivers Boards would be the most 
suitable bodies in whom to vest the local control which we are now dis- 
cussing. Their control over inland waters is of a similar character to the 
control which is required over tidal waters (estwarial and other), and it is 
desirable and fitting that their jurisdiction should be extended to tidal 
waters for public health purposes. There are indeed no other local bodies 
possessing the necessary qualifications, and the only practicable alternative 
to giving them jurisdiction would seem to be to place the whole control in 
the hands of a Central Department. To this course we have already 
indicated our objections. 


47. We therefore strongly recommend that the necessary power of 
control over the pollution of tidal waters and over waters, foreshores, pits, 
ponds, beds, and layings where shell-fish are grown, fattened or stored, should 
be vested in the Rivers Boards, subject to appeal to a Central Authority. 
In the next section of this report we shall explain the general method of 
procedure which should be adopted. 

No provision is made in the Irish Local Government Act, 1898, for 
constituting Rivers Boards. In any Act dealing with this question, special 
provision will therefore be required for providing such Boards in Ireland. 


48. In the case of Rivers Boards having tidal waters under their 
jurisdiction, we think it would be desirable that the Fisheries Committee 
should be empowered to uppoint one or more representatives. 

When setting up these Boards it might also be considered whether it 
would not be practicable to transfer to them the powers of Salmon 
Conservators and other similar bodies. We have not sufficient information 
to justify us in making any precise recommendation on this point, but we 
gather from the Report of the Royal Commission on Salmon Fisheries, 
to which we have already referred, that they were in favour of such a 
transfer of powers. 


49. As regards the Central Authority we have little to add to what we 
have stated in our Third Report. It is clear from our researches in regard 
to the contamination of shell-fish, that there is still much scientific work to 
be done and information to be collected before the dimensions of the 
danger thus arising can be accurately stated ; but we think that the major 
portion of the evils can be removed by the setting up and exercise of the 
control which we have recommended, and that we should not be justified in 
delaying this Report, pending the result of further investigations. 

Indeed, much of the work necessary should be further carried on for a 
considerable period, and it would more properly fall to a permanent 
department than to a temporary commission. It is desirable therefore to 
emphasize the fact that this department must be well equipped for carrying 
_ on the necessary scientific work as part of its regular duties, 
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PROCEDURE TO BE ADOPTED BY CONTROLLING AUTHORITY. 


50. We do not propose to draft the measure required to carry out our 
recommendations, but we think it may be useful if we indicate the nature 
and scope of the main provisions which, as a result of our consideration of 
the evidence and our local investigations, appear to us to be necessary. 


SURVEY OF DISTRICTS. 


51. Having appointed competent officers, the first duty of each Rivers 
Board would be to make a careful survey of all tidal waters within their 
jurisdiction. ) 

Maps should be prepared shewing all sewers, drains or other sources of 
pollution, and all foreshores, beds, layings, ponds, ledges, floats or other 
places where shell-fish are bred, grown, fattened or stored. 

Information should be compiled as to the nature and quantity of the 
polluting liquids discharged, as to the volume of tidal waters with which 
these would be mixed at various states of the tide, as to the set of currents, 
and generally as to all topographical conditions affecting the question of 
pollution. 


PROHIBITION OF AREAS AND REGISTRATION OF PITS, PONDS, BEDS, 
LAYINGS, &c. 

52. The Act giving effect to our recommendations should provide that 
the Rivers Board should register, for a definite or for an indefinite period, 
and subject to revocation or suspension, as we shall explain later, all beds, 
layings, ponds, pits or other storage places from which, in their opinion, 
shell-fish may properly be taken for human consumption. 

As regards foreshores and waters which are not owned by private persons, 
and from which shell-fish are taken, registration would not be suitable. 
In these cases the Rivers Board should define the areas from or within 
which, in their opinion, sheli-fish may not safely be taken for human 
consumption. 

It should be provided that all sale of shell-fish for human consumption 
from places not so registered, or from prohibited areas of foreshore or 
waters, should be illegal; and, further, that all shell-fish about to be placed 
on the market shall not, within a period of six weeks immediately preceding 
offer for sale for human consumption, have been gathered from an unregistered 
bed, laying, pond, pit or other storage place, or froma prohibited area. This 
is intended to apply to home-grown shell-fish. , 

Large numbers of foreign shell-fish which are imported into this country 
are put direct on the market. With these we deal in a later part of 
this Report. It is, however, necessary to provide for those foreign shell-fish. 
which, for convenience of sale, are stored for a variable period in our 
waters. Layings, &c., intended for the temporary deposit of these foreign 
shell-fish, and from which the shell-fish will be taken direct for human 
consumption, should, we think, be registered separately. Subject to the 
condition recommended by us in regard to foreign shell-fish, in paragraph 
101 of this Report, the above provision as to the period of deposit need not 
apply to such shell-fish, unless after arrival they have been for a time 
previously stored in an unregistered place. Shell-fish which are imported 
young, and which will not come on the market for two or more years should 
be regarded as home-grown for the purpose of registration. 


53. The registrations of beds, layings, &c., should depend on the report 
of the Inspecting Officer of the Rivers Board. 

In any case where he reports against registration, a copy of his report should 
be sent to the owner or occupier, who should have a right within a specified 
period to lodge an appeal with the Rivers Board against the adoption of the 
report. If an appeal is lodged, the Rivers Board should appoint a Committee 
of three or more of its members to hear the appellant. 
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Having received this report, together with any cther information which 
they may think it necessary to obtain, the Rivers Board should decide 
whether the laying; &c., should he registered or not. 

We think it a matter of importance that objectors shouid have a full 
opportunity of being heard before a decision is arrived at. 

Similar procedure should be followed in the case of foreshores and waters 
not the subject of private ownership. In such cases the Fisheries Committee 
might be given a right of appeal against prohibition. 


54. It would also be desirable to provide that any local authority having 
reason to consider that any registered bed, laying or other place, or any 
area not subject to prohibition, whether within or without their district, 
is not free from liability to dangerous contamination, should be empowered 
to represent the matter to the Rivers Board. Any such representation 
should be dealt with by the Rivers Board ina similar way to that recom- 
mended above in the case of applications for registration. 


TEMPORARY CLOSING OF FORESHORES, BEDS, LAYINGS, PONDS, «ec. 


55. Provisicn mustalso be made for the temporary closing of defined areas 
of foreshores or waters, layings, &c., in the event of special dangers arising, 
and we consider that it should be the duty of the Medical Officer of 
Health of any district concerned to report to the Rivers Board any 
circumstances, such as outbreaks of infectious disease, failure or alterations 
of Sewage works, which he may consider increase the liability of dangerous 
contamination of shell-fish in the waters under the jurisdiction of the Rivers 
Board. Similar powers to report should also be conferred on the Fisheries 
Committee. If, on investigation, the Rivers Board should consider that 
dangerous conditions have arisen, they should have power forthwith. to 
suspend temporarily registration of any layings, &c., or to prohibit. the 
taking of shell-fish for human consumption from "particular areas of 
foreshore or water. Untilthe suspension or prohibition is removed it should 
be illegal to take shell-fish for human consumption from the layings, &c., 
to which the suspension or prohibition applies. 

Although we think it desirable that these express powers of representation 
should be conferred on the local Medical Officers of Health and on the 
Fisheries Committee, the Rivers Boards should, of course, be free to take 
action on their own initiative, and it must be clearly understood that we 
contemplate that the responsibility for securing that shell-fish are not taken 
for human consumption from any dangerous places would rest with them. 


APPEAL TO CENTRAL AUTHORITY. 


56. In all the foregoing cases provision should he made for appeal to the 
Central Authority, whose decision should be final. In the case of the 
temporary suspension of registration or temporary prohibition of areas in 
consequence of temporary dangers, the layings, &c., should be closed 
pending the result of the appeal. 


TREATMENT OF SEWAGE IN CERTAIN CASES. 


F257. In an earlier section of this report we have pointed out that in some 
cases treatment of the sewage should be required before its discharge into 
tidal waters. It should rest, in the first instance, with the ‘Rivers 
Board to decide these cases. The procedure should, we think, be as 
follows. 

Tt should be the duty of the Chief Inspector of the Rivers 
Board to report to the Rivers Board, from time to time, any cases in which 
he considers treatment should be required, together with his reasons for such 
opinion. 

If, on receipt of such report, the Rivers Board should be satisfied that a 
prima facie case for treatment has been made out they should forward a 
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copy of the report to the local authority concerned, and if the local authority 
object to the adoption of the report they should have a right within a 
specified period to lodge an appeal with the Rivers Board. 

The Rivers Board should then appoint a committee of three or more of 
its members to hear the appellant, and if, after due investigation, they are 
satisfied that treatment of the sewage is reasonable and desirable, having 
regard to all the circumstances, they should make an order requiring the 
local authority to provide treatment of the sewage. 

If no appeal is made, the Rivers Board should be empowered to make an 
Order without further investigation than that which was made by their 
Chief Inspector before making his report. 

All orders requiring a local authority to adopt treatment of sewage should 
be subject to confirmation by the Central Authority. 

Provision should also be made for control over discharges from private 
drains. 


NEW OUTFALLS. 


58. The consent of the Rivers Board should be required to the 
construction of any new sewage outfall, or drain into tidal waters. 7 

Provision should be made for appeal to the Central Authority, whose 
decision should be final. 

This recommendation is not intended to interfere with the present powers 
of the Board of Trade as to navigation and as owners of the foreshore. 
The matter is more fully dealt with in the next section of this Report. — 


DIVIDED JURISDICTION. 


59. It appears from the evidence of the Hon. T. H. W. Pelham, Assistant 
Secretary to the Board of Trade, that the sanction of that Department is 
required to the construction of sewers or other works below high water mark. 
This control is vested in that Department as owners of the foreshore and 
in the interests of navigation, but it has been used indirectly for the purpose 
of preventing the discharge of sewage into tidal waters. 


60. Mr. Pelham informed us that it was the practice of the Board of Trade: 
to ascertain the views of the Fisheries Committee before coming to a decision 
on applications for consent to the construction of a sewage outfall, and he 
stated that the Board of Trade had in several instances refused their consent.. 

In some cases the grounds of refusal appear to have been that the 
Fisheries Committee considered that the sewage would possibly render the 
shell-fish from certain layings in the neighbourhood of the outfall liable to 
rejection as human food. 

Considerations such as these ought, of course, to have weight, but we are 
of opinion that the Rivers Boards and the Local Government Board are the 
proper authorities to deal with them, and that the practice of the Board of 
Trade might lead to an undesirable conflict of jurisdiction. . 


61. For the reasons we have already given, we do not consider that 
the Fisheries Committee is a suitable body to decide such questions, 
and Mr. Pelham himself admitted that the Board of Trade have no evidence 
to offer ‘‘as to the effect of crude or other sewage on different kinds of fish, 
or as to what degree of purification is necessary to render sewage innocuous.” 

On the other hand, the Rivers Boards and the Local! Government Board 
would have skilled advice on these matters, and, therefore, we should suggest 
that the Board of Trade, in giving or withholding consent should not entertain 
representations and considerations respecting fisheries such as have governed 
their decisions heretofore. 3 
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WHAT FORESHORES, WATERS, BEDS, LAYINGS OR PONDS 
SHOULD BE CLOSED. 


62. In the next section of this report we shall deal with the subject of 
bacteriology as applied to the examination of tidal waters and shell-fish, but 
in considering the question what layings or ponds should be closed, it is 
necessary to point out at once, that the results of the bacteriological 
examination of chance samples from layings or ponds obviously exposed to 
eross contamination, has not invariably indicated that their position was 
objectionable in the sense of dangerous. 

In this connection, we may refer to the experiments which were made b 
Dr. Klein for the Local Government Board in connection with Dr. Bulstrode’s 
inquiry on Oyster Culture in relation to disease. From these it will be seen 
that in more than one instance bacillus coli, which had been taken as the 
index of pollution, was not detected in the interior of oysters which had been 
exposed in high degree to sewage contamination. 


63. The following is an extract from Dr. Klein’s Report, printed 
on pages 113 and 114 of Report (C. 8214, 1896) of the Medical Officer of 
the Local Government Board for 1894-95 :— 


Examination I.—‘‘ Two batches of oysters, Nos. 1 and 2, were received from Dr. Bulstrode. 

(All the oysters in question were dredged up by me from an estuary in which the oyster 
“layings must needs be exposed in high degree to sewage contamination. Certain of these 
“‘ oysters, indeed, were procured in situations very near to sewage outfalls.—H. T. B.). 

“‘ From the exterior of the shells of samples from both batches of oysters, abundance of bacilli 
“were obtained by the phenol broth process. Some of these bacilli, more particularly from the 
“outside of oysters of batch No, 1, proved on subculture to be typical bacillus coli; others, from 
“the outside of oysters belonging in the main to batch No. 2, corresponded in all respects with 
“this micro-organism, save for the circumstance that they did not produce gas bubbles in 
“gelatine shake culture. From the interior of none of these oysters was bacillus coli obtainable, 


Examination II.—* Three batches of oysters, Nos. 3, 4 and 5, were received from Dr. Bulstrode. 

“(The oysters of batch No. 3, were from a “‘market-pit” on the foreshore of a creek within 
“the precincts of a small town, situated near to the outfalls of several sewers. Those of batches 
“Nos. 4 and 5 were from “‘oyster ponds,” on the shore of a narrow tidal river, placed close to 
“drain outlets from a large village.—H. T. B.). 

“As regards one oyster only (batch No. 5) from the three batches, did material from the 
“ outside of the shell yield bacteria that could be identified as bacillus coli; while from the 
‘interior of none of the oysters, though several of each bstch were duly examined, could the 
“above bacillus or the bacillus of typhoid fever be obtained by the culture methods adopted. 


 Haperiment IIJ.—Four batches of oysters, numbered respectively 6, 7, 8 and 9, were received 
“from Dr, Bulstrode. 

“(The oysters of batches No. 6 and 7 were from ‘market beds’ in the seaward portion of an 
“Kast coast estuary ; those of batches Nos. 8 and 9 were from ‘storage pits’ on the foreshore 
“of the same estuary, but within the limits of a small town.—H. T. B.) 

‘Upon the exterior of one only of these oysters (from batch \No. 9) was bacillus coli 
“discoverable. As regards their interior, the result was also negative, except in a single 
‘instance ; from one oyster only (batch No. 7) was bacillus coli obtained, though in this instance 
“the microbe was present in abundance within the shells. 


“ Haperiment IV.—Two batches of oysters, numbered 10 and 11, were received from 
“ Dr. Bulstrode. 

“(Both batches were from the same estuary as those of Experiment III, but from oyster 
‘‘ srounds less far removed from shore influences.—H. T. B.) 

“Upon no oyster from either batch was bacillus coli discoverable, and within only one of 
*‘them could this microbe be detected. In this particular instance, however, it was present in 
_ “abundance. 


“ Haperiment V.—Three batches of oysters, Nos. 12, 13, and 14, were received from Dr. 
* Bulstrode. 

“(Batch No. 12 was from a ‘storage pond’ on the South coast of England, so placed on the 
“ foreshore below high-water mark as to be open to contamination with sewage matters from drains 
“ discharging on the beach at no great distance. Batch No. 13 was taken from a sack of oysters 
“recently received in the same locality from ‘layings’ on the East coast. Batch No. 14 was 
“from a ‘storage pond’ situated on the same beach as that from which Batch No. 12 was 
“taken, but far more obviously exposed than the other to sewage contamination.—H. T. B.) 

“Not a single oyster from any one of these three batches yielded from its exterior or from its 
“interior any microbe identifiable with bacillus coli. 


* Haperiment VI.—Three batches of oysters, Nos. 15, 16, and 17, were received from 
“ Dr. Bulstrode. 

“(All three batches were from ‘storage ponds’ situated near to (and inclusive of) that from 
“which Batch No. 12 of Experiment V. had been obtained.-—H. T. B.) 
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Shel! fish. ‘Of these three batches every oyster examined yielded from its interior bacillus “coli in 

“considerable amount. None of them were tested as to the presence of this microbe on their 
‘* exterior. 

“ Keperiment VII.—Three batches of oysters, labelled respectively ‘Natives’ ‘ Portuguese, 
“and ‘ Deep-sea’ were received through Dr. Bulstrode. 

(« All three batches were from an estuary in the West of England which receives much crude 
“ sewage.-—H. T. B.) ; 

“ From no oyster of any one batch was bacillus coli obtained. None of them were examined 
“as to microbes on the exterior of their shells. 


« Exneriment VITI—Two batehes of oysters Nos. 18 and 19, were received from Dr, Bulstrode. 

(* Both batches were from ‘oyster layings’ below low-water mark in an estuary on the Kast 
“ coast, but so situated as to be under strong suspicion of contamination by sewage discharged in 
“abundance into the estuary within a mile or two of the spot at which the oysters had been 
«laid down.’—H. T. B.) 

“ From the interior of oysters from both batches bacillus coli was obtained in abundance ; also 
= * “in some of them the variety of proteus Zenkeri that I have referred to. None were examined 

‘‘ as to microbes on their exterior.” 


~ 


64. Since the time when these experiments were conducted, a great deal 

of further work has been done. We may refer particularly to the valuable 

McWeeney, bacteriological work which Professor McWeeney has done for the Irish 

19484, et seg. J.ocal Government Board, and to especially painstaking and even more 

extensive work which Dr. Houston has done under our direction. Without 

going into the details of this work, we may at once say that in our opinion we 

should not be justified in recommending that the closing of a foreshore 

laying or pond should depend, as a matter of routine, on the results of a 
bacteriological examination. : 


Nash, 17170. 65. It will be seen from the evidence of Dr. Bulstrode and others, that in 
Baa W440" the great majority of the cases in which outbreaks of disease have been clearly 
Newsholme.17542 traced to shell-fish, the foreshores layings or ponds from which the shell- 
Thresh, 18025. fish have been procured have been so situated that the opportunities of 
Williams, 18794. pollution by sewage have been obvious and indisputable. That is to say, 
aah 19722, the foreshores layings or ponds in question were such as would have been 
ane condemned on a careful examination by a trained person without the aid of 
bacteriological examination of the water or the shell-fish. at ia 
Having regard to the number of such foreshores layings and ponds obviously 
liable to pollution which Dr. Bulstrode has noted in England and Wales, and 
Dr. Browne in Ireland, we think that in the light of experience we are 
justified in concluding that, zf those were closed, or else freed from chance of 
pollution, the greater number of cases of disease due to the consumption of 

contaminated shell-fish would be eliminated. 


66. At the same time we wish to point out that it is not at present 
possible to define with certainty the limits to which dangers due to the 
discharge of sewage into a tidal river or estuary may extend. Numerous 
analyses which we have had made of samples of the purest waters in which 
native oysters are fattened, have shown that B. coli or coli-like microbes 
may not uncommonly be detected in 10 c.c., and sometimes in 1 ec. of 
such waters. The same is also true of the oysters themselves. Judged by 
this test such waters might be considered not wholly free from objection. for 
the purpose of shell-fish layings. There is, however, no evidence to show 
that shell-fish obtained from layings such as these have caused outbreaks of 
disease, and in considering the administrative aspects of this question, this 
is a fact to which we attach great weight. 

It is a serious matter to close an oyster laying, and it might involve those 
engaged in the industry in considerable Joss. The step therefore, ought not 
to be taken merely for reasons which are at present more or less theoretical ; 
there ought to be adequate evidence that the laying is really a source of 
danger to health. . | 


67. In our opinion the first step should be to deal with those foreshores, 
pits, ponds, beds or layings of which the pollution is obvious and indisputable, 
Action in regard to the more doubtful. cases should be deferred until 
more complete and exact knowledge has been obtained. , 

The matter is well put in the evidence of Mr. Shirley Murphy, the 
Medical Officer of Health for the County of London, from which the 
following extracts are taken :— 5 

“19,008. (Mr. Stafford): In reply to General Carey, who asked you about layings being 
“ properly dealt with, would you tell us what you would consider properly dealing with a laying as 
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‘regards sewage contamination !—I should examine particularly the physical circumstances Sjc/i-fish. 
“ with regard to shell-fish layings, their proximity to sewer outfalls, the direction of currents, 

‘and so on, and I should aiso wish to have regard to such evidence of pollution as the bacteri- 

“ ologist and perhaps the chemist may afford ; but very much in the main I should be guided 

“by the physical circumstances, and certainly where there is evidence of pollution, such as ma 

« be found in Dr. Bulstrode’s report, I should be perfectly satisfied, that the sale of shell-fish from 

“ such layings ought to be prohibited.” 


«19009. Yes. Those are the grosser cases /—Those are the grosser cases.” 


“19010. There will probably be some difficulty with regard to less gross cases. Would you 
“Jay down any bacteriological or chemical standard of purity ‘—I do rot think I should at once ; 
“ whether we may come to that later, I am not at all prepared to say, but at any rate to begin 
“with, I should not. It seems to me that if these River Boards got to work, and brought to an 
“end the existence of the obviously-polluted layings, they would in the meantime, by studying 
“the subject, have got further knowledge that might be applied perhaps to those that are less 
“polluted. The thing would have to be done by degrees, though some of the layings, I take it, 
i ihe soci once go. With regard to others, it would be a matter for doubt as to how to 
““¢ proceed.” 


“19011. Would you let me put you a concrete case in regard to this map? Suppose that you 
“ had no pollution at Southend or Leigh, that you had merely to deal with the effluent from Barking 
‘“‘ and Crossness, do you think that you could lay oysters safely about Leigh and Southend ?—I 
“ should not be prepared, with the knowledge I have, to say it was impossible to lay them there. 


“19012. Now what standard would you ask for there? Would it bea bacteriological standard 4 
** You know the composition of the effluent from, Barking and Crossness, and what standard. of 
‘purity would you require for laying oysters at Southend and Leigh +—Well I do not think 1 
“ should have a standard of purity for that. I went to Leigh, I saw the outfall from the sewage 
** works in such close proximity to the layings of cockles, I had no difficulty about that. 


“19013. I am assuming that Leigh and Southend are treating their sewage perfectly, and I am 
“ dealing altogether with the effluent coming from Barking and Crossness. Would you under 
“ those circumstances, assuming there was no other pollution, consider that oysters might be laid 
“‘ at Leigh and Southend ?—With such knowledge as I have at the present time | should not 
** object to it. 


“19014. Quite so; but what standard, then, would you adopt? You would require some 
“standard; from topography, from inspection, it seems all right; you would require some 
** bacteriological standard or chemical standard ‘—I think you must ask the bacteriologists upon 
“that point. I personally should hesitate very much to apply a standard there without knowing 
“ exactly what the effects of it are going to be as applied to England generally. I take it that if 
“you apply a high standard you will practically prohibit the laying of shell-fish in any way. 
“round the English coast. 


“19015. Yes, but that is eminently a case for a bacteriological or chemical standard !—~ 
“ Yes, if you can show that alongside with bacteriological and chemical standard you can get 
“some clinical evidence of mischief arising from it, 


_ 19016. You would wait for some further evidence !—Yes ; as I say, I do not profess to speak 
“as a bacteriologist, but I do say this—that I should, at any rate in the earlier stages of any 
“administration, propcse to have regard rather to topographical circumstances than to any 
‘standard that could be given in that way. | 


“19017. I asked you vhe question because I see here in your statement that the London 
‘County Council have been pressed by various bodies—the Sanitary Institute and 21 Metropolitan 
“* Borough Councils --to promote legislation with regard to this question of layings of shell-fish, and 
“you addressed a letter to the Local Government Board—the County Council did——“ expressing 
“the Council’s hope that ir the interests of the public health the Board will, as soon as possible, 
“take steps to obtain an amendment of the law, so as to prohibit under heavy penalties, the 
“laying down of all edible forms of shell fish in sewage-polluted creeks or other dangerous 
“localities.” The ‘other dangerous localities” and the “sewage polluted creeks,” one wants to 
‘get some fixed idea of how much pollution. What is the standard of pollution ?—I think 
“that the proposed Central Board must study the subject very much further than it has yet been 
“studied before it would be possible to arrive at anything like a standard of pollution that should 
‘determine the position of shell-fish layings. I do not think that such a standard can now be 
“stated, but what can be done, and what I feel sure ought to be done, is the closure of such layings; 
‘Cas have been specially pointed out in Dr. Bulstrode’s report. F 


“19018. So it is not quite so easy a matter as they seem to think to legislate with regard to 
‘all these questions of pollution and dangerous localities ’—No doubt the layings that are on the 
‘border line would raise very difficult questions. 


“19019. I allow you, of course, a certain number would go out at once probably, but there 
“would be very considerable difficulty of administration with regard to a great number of layings ? 
“—] think there will be difficulties of administration with regard to it, but that is « matter that 
“must be made the subject of very careful investigation by the Central Board, and one hopes 


“that knowledge will increase sufficiently to enable questions of that sort to be determined. 


“19020. You would wait before attempting to lay anything down in the shape of standards 1— 
“TJ should myself.” 
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BACTERIOLOGY AS APPLIED TO THE EXAMINATION OF 
SEA WATER AND SHELL-FISH. 


68. It will be seen from the evidence of Dr. Klein (17,663 et seq.) that 
his test for oysters was based on the view that “the normal oyster does not 
harbour within its shell or within its body bacillus coli communis or other 
B. coli closely allied to it.” He arrived at this conclusion, ‘from a 
considerable number of examinations of oysters, taken either from layings 
in deep waters or from localities to which no sewage or filth has access.” 

Starting from this premise he inferred that the “ presence” of B. coli 
communis, “in considerable numbers of oysters in a series of samples © 
from a particular locality, may be taken to indicate sewage pollution.” 

On cross-examination, Dr. Klein further explained his position, as the 
following extract from his evidence will show :— 

“(Q. 17,836 (Col. Harding): Am I right in understanding that you think, in subjecting 
“ oysters for bacteriological investigations, we are to be guided rather by the proportion of 
“the oysters that are contaminated at all, and not so much by the amount of the 
‘“‘ contamination in a particular oyster ?” 

“ A. That is so, because it is lable to constant alteration. As regards sewage contamination 
‘in water, you ought to take into account, not the absolute, but the relative amount.” 


69. As regards the application of bacteriology to the shell-fish problem, 
Dr. Bulstrode strongly urged upon us, at an early stage of our inquiry, 
the importance of ascertaining the distribution of the bacillus coli in 
nature. He seemed to think that it was possible that the information 
obtained on this point, might invalidate the inferences with regard to sewage 
pollution which were based solely on figures obtained from a bacteriological 
analysis. 

It also appeared from the evidence of Dr. Thresh, that, at any rate, 
cockles, and possibly also oysters, obtained from sources far removed from 
any ascertainable source of pollution, might contain B. coli. 


70. We therefore thought it desirable to examine the premise on 
which Dr. Klein’s method is based, namely, the absence of B. coli communis 
or other B. coli closely allied to it from the normal oyster, and accordingly 
we instructed our bacteriologist, Dr. Houston, to examine a large number, 
on the one hand, of oysters from some of the purest waters in which 
oysters are grown or fattened in this country, and on the other hand of 
oysters from layings, &c., obviously liable to pollution. 


71. A full account of this work is given in Dr. Houston’s report. (See 
Appendix, Vol. III.) His investigation has been carried out in the most 
careful manner, and over one thousand oysters have been examined. ‘The 
results show that nearly all the oysters so examined, from whatever laying 
they were taken, contained bacillus coli communis or other B. coli closely 
allied to it. 


72. As regards deep sea oysters the results are not quite decisive, but 
point strongly to the conclusion that not only typical B. coli but even coli- 
like microbes are absent from them. Having regard to the results of our 
examination of other oysters we doubt if, in jadging whether shell-fish are 
fit for human consumption or not, much weight can be attached to a mere 
statement that in a certain proportion of oysters of a batch the presence of 
“bacillus coli communis or other B. coli close allied to it,” was noted. 


73. Notwithstanding the grave doubts raised by the above observations 
which may attach to the value of the B. coli test, as it has sometimes been 
practised, we are not without expectation that further inquiry may shew that 
a quantitative test by aid of these or other micro-organisms may prove of 
considerable value. 
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74. The examination of oysters by Dr. Houston, referred to in paragraph 
71, was such a quantitative examination. He found that in oysters taken 
from various layings, the number of B. coli or coli-like microbes varied in an 
oyster from 10 to 10,000. The volume of a native oyster ranges from 10 to 
15 cubic centimetres. 

We may here remark that, according to Dr. Houston, the number of 
B. coli or coli-like microbes per unit of volume in the contents of the stomach 
of an oyster in the cases examined for this purpose was greater than in the 
liquor contained within the shell. This result is in contradiction to the 
opinion which has been expressed that “it makes no difference whatever 
whether you cut up the whole body of the oyster or whether you take only 
the fluid which oozes out into the pallial or the branchial chambers.” 


75. The result of Dr. Houston’s examination, to which we wish to call 
special attention, is that, as a rule, taking in each vase the whole oyster, a 
very much smaller number of B. coli or coli-like microbes is found in oysters 
stored in pure waters than in oysters stored in polluted waters. 

Our experiments, however, have not been on a sufficiently extensive scale, 
or sufficiently often repeated, to enable us to say what number of B. coli or 
coli-like microbes per c. c. might be accepted as a normal average for oysters 
grown in good waters, and whether it would be possible to lay down a 
standard which would justify condemnation. 


76. If it should be seriously contended that the mere presence of B. coli or 
coli-like microbes in an oyster should condemn it, few oysters would probably 
escape condemnation. This is a point to which we shall return, but we may 
at once state that we see no justification for such wholesale condemnation. 


77. Another important point to be noticed in Dr. Houston’s results, is that 
while most of the oysters from layings which, to all appearances, are remote 
from contaminating sources, contain comparatively few B. coli or coli- 
like microbes, certain of them may sometimes contain as many of these micro- 
organisms as some of the oysters from obviously polluted waters. It is clear 
therefore, that a single examination of chance samples of oysters might be 
most misleading as to the bacterial flora of the whole oyster-contents of a 
laying or pond. 


EXAMINATION OF COMPARATIVE SAMPLES OF WATERS. 


78. In carrying out this work in regard to oysters, Dr. Houston was also. 


instructed to make comparative examination of samples of water from the’ 


neighbourhood of the different layings. 

About eighty water samples were thus analysed ; and it was found that, 
judged by the numbers of B. coli or coli-like microbes, per c.c., where the 
oysters were relatively pure, the water was relatively pure also, and vice versa. 
Generally speaking, however, the water about the oysters was distinctly 
purer than the oysters themselves. Oysters indeed would seem as it were 
to collect and retain within their shells these micro-organisms. 


79. We have pointed out above that bacteriological examination of chance 
samples of oysters is apt to be greatly misleading. <A similar caution is 
necessary in the case of waters. We have already referred to the diversity of 
results of the examination of oysters from a particular source ; a like diversity 
was found on the examination of separate samples of water from one 
and the same source. Possibly, however, some of the discrepancies in the 
case of the waters may have been due to differences in the tides. 


EXAMINATION OF SEA WATER. 


80. Having ascertained that the B. coli or coli-like microbes closely allied 


to it were generally present in 10.c.c. and sometimes in 1 c.c. of some of the 
best estuary waters in which oysters are grown or fattened, and that B. 
enteritidis sporogenes was by no means uniformly absent, it appeared to us 
necessary to undertake observations with a view of determining whether such 
micro-organisms form an essential part of the bacterial flora of pure sea water. 
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81. The results are set forth in Dr. Houston’s report on the Bacteriological 
examination of off-shore sea water. (Appendix, Vol. ITI.) 

Thirty-four surface samples of deep sea water were collected on the 
North-west coast of Scotland within sight of land though remote from all 
possibility of contamination at separate spots along a line more than 100 
miles in length. None of these samples contained any spores of B. 
enteritidis sporogenes in 10 c.c. and no coli-like microbes of any sort even 
when using for cultural purposes 10 c.c. of water. It may, therefore, we 
think, be accepted that these microbes form no essential part of the bacterial 
flora at the surface of deep sea waters at a distance from land. 


82. This is in conformity with results of experiments recorded in the 
same report, showing how rapidly B. coli disappears in pure water, whether 
salt or fresh. 


EXAMINATION OF CHANCE SAMPLES. 


83. During the visits of the Commission to various centres of the shell- 
fish industry round the coast, chance samples of water were collected now 
and again from estuaries, oyster pits, etc. The results of the bacteriological 
examination of these and of other samples, which have bearing on the 
general question, are given in the Appendix, Vol. III. | 

The total number of samples thus examined was seventy-one. 

We have already urged that little weight can be attached to chance 
examinations. It is, however, of interest to notice that some such samples 
yielded higher, others lower, results as regards B. coli than we had antici- 
pated from our local observations of the topographical circumstances of the 
laying. 


EXAMINATION OF RIVER THAMES. 


84. We have also undertaken an examination of the River Thames and 
Thames estuary. In connection with this investigation the question of the 
disposal of the London sludge and other refuse in the open sea has been 
considered, and for purposes of comparison, some analyses have been made 
of the River Thames at Sunbury and Hampton above the intake of some of | 
the London waterworks companies. These matters are dealt with by Dr. 
Houston in his report on the River Thames and Thames estuary, which 
is published in the separate Appendix to this Report. One of the reasons 
for making this investigation was the allegation that the discharge of 
the imperfectly-treated sewage of London into the river at Barking and 
Crossness and the deposit of sludge and refuse in the open sea at Barrow 
Deep were causing grave evils. 


85. Asa result of these investigations, we find that, as judged by the 
B. coli test, the River Thames at Mucking, about 20 miles below the 
Barking and Crossness Outfall Works, is at times as pure as the River 
Thames in the region of Sunbury and Hampton, above the intakes of some 
of the London waterworks companies. 


86. As regards change in the biological composition of the water in the 
River Thames from Barking and Crossness downwards towards the open 
waters of the estuary, all that need be said is, that whereas at Barking and 
Crossness the number of B. coli per c.c. of water varied usually from 100 
to i,000, no appreciable improvement was noticeable at Purfleet (about 
5 miles below Crossness), but slight improvement at Grays (about 10 miles 
below Crossness), and that it is not until Mucking (20 miles below 
Crossness), is reached that the quality of the water is so far improved as to 
vie with the water in the Upper Thames at Sunbury and Hampton. At 
Mucking the number of B. coli per c.c. varies usually from 1 to 10, and 
about 5 miles lower down (at the Chapman Light), it is so far improved that 
about one-half ofthe samples contained only one-tenth of this amount. 
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These results do not support the allegation that the Kent and Essex 
foreshores beyond the Chapman Light are greatly contaminated by the 
discharge of imperfectly-purified sewage into the Thames at Barking ‘and 
Crossness. 


87. It will be seen that notwithstanding the daily discharge in dry 
weather into the Thames at Barking and Crossness, of 230,000,000 
gallons of treated sewage, each cubic centimetre of which contains about 
100,000 B. coli, and the daily discharge of 7,000 tons of sludge into the 
Barrow Deep, each gramme of which may contain over a million B. coli, 
one-half of the samples of water at Chapman Light (about 25.miles below 
Crossness), and in Barrow Deep were not found to contain 1 B. coli per 


cubic centimetre. 
The total number of samples examined in connection with these 


investigations has been 265. 
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Shell-fish. CONCLUDING REMARKS ON THE APPLICATION | OF 
BACTERIOLOGY. 


88. We find it very difficult to state to what extent bacteriology is to be 
| ° ° . . . 

relied on for the purpose of distinguishing those foreshores, pits, ponds, beds, 
or 1ayings from which shell-fish are procured, which may be considered safe 
from those which should be regarded as unsafe, from the point of view of 
public health, 


89. In cases of gross pollution it is obvious that no_ bacteriological 
examination is necessary. but where the pollution is slight in amount—so 
slight indeed that the trained observer would not upon careful local exami- 
nation of the physical circumstances see any risk of contamination—or where 
the physical circumstances are such that he would be in doubt, it would seem 
that we may usefully seek the aid of the bacteriologist. 

But it is not clear how far the bacteriologist can at present enable us to 
measure the risk of contamination. : : 


90. Dr. Klein has repudiated the notion that shell-fish could be con- 
demned solely on account of detection in them of the presence of B. coli. 


oige He said “I myself would not countenance this without the knowledge of 
1742. the topographical conditions”; and, again, “I would not myself reject 
17788. oysters as polluted with human sewage on account of the purely bacteriological 


examination.” 

We are aware that this view of the present limits of bacteriology as applied 
to shell-fish has not uniformly been acted on, but we see no reason to doubt 
that it is in the main correct, and that it should be accepted for the purpose 
of present administrative action. 


91. In his report on the results of the examination of samples collected 
during visits of the Commission to various centres of the oyster industry, 
Dr. Houston makes the following observation :— 

Appendix Vol.III. ‘A pollution trivial in amount but specific in character is much more dangerous than a 
“contamination gross in amount but non-specific in nature. It is also probable that a pollution 
‘trivial in amount but specific in character and of recent sort is more dangerous than a pollution 
‘‘oross in amount, specific in character, but of remote kind. 

“‘The bacteriologist can do no more than measure the degree of sewage pollution and hence 
‘“inferentially the probable degree of potential danger to health. His B. coli results have a 
“presumptive but certainly not a constant value in relation to disease. 

‘“‘ All waters yielding 10 B. coli per c.c. may be placed in the same class qua bacteriological 
“facts but it is not to be thought of that they all need be of the same class qua morbific effect.” 


Klein, 17743. The methods at present available to the bacteriologist do not permit of his 
detecting, except possibly in very rare cases, the typhoid fever micro- 
organism either in sewage largely diluted with sea water or in shell-fish ; 
neither do they enable him to measure, in any exact manner, whether the 
micro-organisms which he takes as his index of danger are of recent or 

Klein, 17763- remote intestinal origin. Moreover, there is no constant ratio between 

17778. the numbers of the organism taken as an index and the numbers of the 
disease - producing organism in the typhoid fever intestine, in the raw 
sewage, or in the mixture of sewage and estuary water. 

Mere numbers of B. coli or any other particular micro-organism of 
sewage cannot therefore be said to have anything approaching an exact 
value as an indicator of the danger of disease, and we consider that before 
any working bacteriological standard can be applied to this problem 
further knowledge is necessary. 
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CONCLUSIONS OF COMMISSION AS TO APPLICATION OF BACTERIOLOGY. = Shell-fish. 


92. We accept the view that, for the present, results of bacteriological 
‘examinations must be interpreted in the light of topographical observations. 
As a corollary it would seem that the bacteriologist can at present do little 
more than urge that results he is obtaining point to the need of a further and 
more careful examination of the local conditions of the source of the shell- 
‘fish or water samples submitted to him; that for the present topographical 
observations must determine whether any laying or pond is or is not to be 
-considered as free from risk of objectionable contamination. 

A. striking example of the result of a second visit which was made in 
‘consequence of a bacteriological examination, was referred to in Professor 
McWeeney’s evidence (19,539 et seqg.). Here the local observer passed a 
situation as relatively free from pollution. The results of analysis 
suggested that there was a doubt whether this was true, and on further 
examination a source of pollution was discovered which had at first been 
overlooked. 


93. A further, corollary from this view is that by the aid of a 
bacteriological examination as regards B. coli alone, it would be useless to 
attempt to condemn shell-fish exposed for sale in a market, This finally 
disposes of the suggestion that the sale of contaminated shell-fish could, with 
-our present knowledge, be prevented by action under Section 116 et seq. of 
the Public Health Act, 1875. 


FURTHER RESEARCH NECESSARY. 


94, Although we consider that the bacteriological examination either o 
sea water or shell-fish, even if carried out in a quantitative as well as a 
‘qualitative manner, cannot at present be recommended as a matter of routine 
for the purpose of distinguishing unsafe foreshores, layings, ponds, &c., the 
results so far obtained show great promise that by further inquiries, a way 
will be discovered by which the elements of danger may be defined with 
much greater accuracy than is at present possible, and it is in our opinion 
most important that researches in this direction should be continued. 


FISHMONGERS COMPANY. 


95. Much bacteriological work has been carried out at the instigation of 
the Fishmongers Company, and we wish to place on record our appreciation 
of their earnest endeavours to prevent the sale of contaminated shell-fish in 
London. Having regard, however, to the evidence which we have received, 
-and to the results of our own work, we think that their efforts would have 
been of greater service had more weight been attached to the topographical 
examination of the foreshores, layings, ponds, and other places from which 
Shell-fish are procured, and less weight to the bacteriological examination Wreneh-Towse, 
-by present methods, of shell-fish themselves. 19654, 
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FOREIGN SHELL-FISH. 


96. The subject ot foreign shell-fish does not come directly within the 
scope of our enquiry, but since in connection with our investigation of the home 
industry a considerable amount of evidence was submitted to us in regard to. 
foreign layings, it appears desirable that we should make some observations. 
on the question whether, in the interests of public health, restrictions are 
required in regard to foreign shell-fish. 


97. From what has already been said, it will be obvious that it is not 
at present feasible by the aid of bacteriology to ascertain to what extent, if 
any, the foreign shell-fish arriving in this country, are specifically con- 
taminated. ; 

As in the case or the home industry, we must have recourse to other 


methods. 


98. It does not appear from our evidence that any outbreaks of enteric fever 
or other illness, in this country, have been clearly traced to the consumption of 
directly-imported foreign shell-fish. But there are records of outbreaks of 
disease in foreign countries due to the consumption of shell-fish from 
sources exposed to risk of contamination by sewage. Moreover, it is clear: 
from the evidence which we have received, that some of the foreign sources 
from which oysters and other shell-fish are imported into this country are 
or were known to be exposed to such risk of contamination. In particular, we 
may refer to the evidence of Professor Herdman (18,206-18,209), who, 
several years ago, examined most of the oyster layings in France and 
Holland, and found that some of the Dutch layings were not only liable to 
pollution, but were obviously polluted at that time. Again, Captain 
Anderson stated (16,043), that he knew of foreign oysters that had come 
from polluted sources, and had been sold direct to the public, and that 
polluted sources abroad are well known to the trade. 


99. On the 6th February, 1903, we addressed a letter to the Secretary of 
State for Foreign Affairs, requesting him to be so good as to make some 
inquiries for us in regard to the sources of shell-fish in the United States, 
France, Portugal and Holland. The correspondence is printed in the. 
Appendix, Vol. III. 

So far as can be judged by the communications which we have received, it. 
would seem that care is taken in the United States and in France to secure 
layings against contamination. In France it appears that ‘as a result of a 
general inquiry the Fishery Administration ordered the suppression or the. 
removal of certain shell-fish breeding establishments which were pointed out. 
to them as being suspicious.” 

In Portugal, oyster culture is subject to regulation, but we infer from the: 
Memorandum which has been furnished by the Ministry of Marine that no- 
special provision has been made to secure layings from contamination, and 
that researches have shown that in certain conditions the layings may 
become contaminated by “abundant pathogenic bacilli.” 

We have received no communication in regard to Holland. 


RECOMMENDATIONS AS TO FOREIGN SHELL-FISH. 


100. Asa result of the consideration of the whole of our information we: 
think that, in the interests of public health, some safeguards are necessary 
im connection with the importation and sale of foreign shell-fish. 

It has been suggested that all consignments of foreign shell-fish should be: 
required to be relaid for some period in approved waters before being sold 
to the public. We doubt, however, whether such a requirement could be- 
justified in the case of all foreign shell-fish. And, moreover, the purifying 
value of relaying shell-fish, at any rate for a short period, is at present. 
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uncertain. We shall deal more fully with the general question of relaying Shell-fish. 
shell-fish in the next section of this report. 


101. For the present, we think that it would be a sufficient precaution 
to require a guarantee on the part of each Government concerned, that 
all oysters or other shell-fish imported into this country for human consumption 
had been procured from localities where they were not liable to be contaminated 
by sewage or other objectionable jilth. 

We may here mention that both the American and Dutch authorities 
do, at the present time, issue a form of certificate, relative to oysters which 
are despatched from their countries. : 

In addition to asking for such a guarantee we think that the Government 
of each country should be requested to grant facilities to an accredited repre- 
sentative from the Central Authority in this country to inspect from time to 
time the layings, ponds and other places from which shell-fish are imported. 

Failing such guarantee and permission, all foreign oysters or other shell- 
fish imported for human consumption, shouid be deposited in registered 
layings or non-prohibited areas in this country for a period of not. less than 
six weeks antecedent to their disposal on the market. 
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RELAYING OF SHELL-FISH FOR THE PURPOSE OF 
PURIFICATION. 


102. The subject of relaying shell-fish is one of great practical importance,. 
for if it be true, as has been stated, that shell-fish from doubtful sources: 
when relaid for a short period in approved waters rid themselves of 
micro-organisms which might give rise to disease, the problem of dealing 
with contaminated shell-fish would be, in many cases, much simplified. 


103. In regard to this question Professor Herdman referred us to some: 
experiments which he and Professor Boyce carried out a few years ago, and 
our attention was also drawn to some similar investigations made by Dr. 
Klein and others. 

So far as can be judged from these experiments it would seem that 
polluted oysters placed in approved waters might free themselves from 
dangerous organisms in the course of a comparatively short period ; but Dr. 
Klein finds reason to think that, as regards cockles and mussels, relaying’ 
might be in this sense less effective; he suggests indeed that B. coli 
might multiply in these shell-fish and possibly therefore B. typhosus also. — 

With regard to cockles and mussels it is possible that these molluscs cam 
be so thoroughly boiled as to bring about the destruction of pathogenic 
organisms without at the same time rendering the mollusc itself uneatable, 
and if this proves practicable in general application, these molluscs would 
take their places amongst the fish which are thoroughly boiled before con- 
sumption. But it would, in our scheme, devolve upon the Rivers Board to. 
draw up by-laws or regulations relative to the treatment to which all 
shell-fish should be subjected, and this matter may, therefore, be left in their 
hands. 


104. We doubt whether the experiments above referred to have been on a 
sufficiently extensive scale to justify the making of any precise statement as 
to the effect of relaying. The failure with the methods at present available to 
the bacteriologist to identify B. typhosus in an oyster in which B. coli or 
coli-like microbes are present, is no proof that the oyster does not contain 
this micro-organism, and we considered, therefore, that it was not practicable: 
to make a direct experiment with the typhoid bacillus ; the problem must be: 
attacked in an indirect way. } 

It seemed to us probable that, although a certain number of B. coli and’ 
coli-like microbes are, so far as our investigations show, normally present 
in oysters even from good layings, if oysters containing an excessive number 
of these micro-organisms were used for the experiment, and relaying con- 
siderably reduced the number, we might infer that relaying was of real value 
for the purpose of removing the typhoid fever or other disease-bearing 
micro-organism. 


105. In the limited time at our disposal we have only been able to carry 
out one experiment on the point. Full details of the experiment are con- 
tained in Dr. Houston’s report which is printed in the Appendix. The 
results of the experiment point to the need of further investigation. 

We fully realise that such an indirect experiment is by no means con- 
clusive, and it is, we think, probable that the typhoid fever micro-organism 
would die out sooner than the B. coli and coli-like microbes. We should! 
hope that with the advance of the science of bacteriology, it may be possible 
to devise some method by which the presence or absence of B. typhosus 
and other micro-organisms capable of giving rise to disease, may be 
established with facility and certainty. 


106. The relaying of shell-fish is a subject of considerable importance, 
not only from the point of view of public health, but also from that of the 
trade, and we therefore strongly recommend that the new Central Authority 
should undertake, as one of its earliest pieces of work, the systematic 
investigation of this question. 
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OTHER DANGERS WHICH MAY ARISE FROM THE DIS. Injury to Healt 
( Fish. 
CHARGE OF CRUDE SEWAGE OR OF TRADE EFFLUENTS ““””' 
INTO TIDAL WATERS. 


107. In an earlier part of this Report, we have pointed out that, in addition 
to the contamination of shell-fish, other evils may arise from the discharge 
of crude sewage or trade effluents into tidal waters. These evils may be 
classified under two heads, viz.: injury to health and injury to fish. 


INJURY TO HEALTH. 


108. It will be seen from the evidence of Dr. Thresh, the Medical Officer of ‘Phresh. 8847. 
Heaith to the County Council of Essex, that the districts in Essex bordering 
on the Thames, and from which crude sewage is discharged on to the 
foreshore, have had a “very much higher mortality from typhoid fever than 
the other parts of the county,” and that “that is not an accidental occurrence, 
one year now and again, it is every year, every year without exception.” 


109. We have also received evidence to shew that, apart from cases of |Thresh, 8839-46. 
specific disease, like typhoid fever, offensive emanations from sewage-polluted |Hill, 9030-40. 
tidal rivers may cause general deterioration of the health of the people \ 
living near the river; and more particularly give rise to the prevalence of 
sore throats. Moreover, it would seem that at times the deposit of foecal 
matter on foreshores may give rise to serious nuisances. 


POLLUTION OF BATHING GROUNDS. 


110. As regards the pollution of bathing grounds we have received little 
evidence. It is obviously undesirable that sewage should be present in such 
places ; and in this connection, we may observe that Dr. Klein, when he gave Klein, 9678-9. 
evidence before us in 1901, referred to the possibility of dangerous conditions Klein, 9697-9. 
arising from polluted waters, containing the pathogenic organisms common 
to sewage, being brought into contact with the human body, or actually 
swallowed through bathing. But it does not appear that any serious injury 
to public health is to be feared from pollution of bathing grounds by sewage, 
if reasonable care is iaken in selecting positions for outfalls. 


111. The evidence which we have received rarely shews that the dangers 
to health arising from the discharge of untreated sewage or trade effluents 
into tidal waters, apart from the contamination of shell-fish, are of great 
magnitude. In some cases we think that disease may have been attributed 
to this cause on insufficient ground. Yet, in the interests of public health, 
some restrictions may in certain cases be desirable. 


INJURY TO FISH. 


112. The evidence we have received shows that the discharge of crude 
sewage or trade effluents into tidal waters may injuriously affect fish in the 
following ways :— 

i. By reducing the oxygen in the water to such an extent as to render 
the water incapable of supporting fish life. 
Herdman, 8709-15 ; 8758-9. Pelham, 8769. Hill, 9055-6. Clowes, 18721. 
ii. By the admission of poisonous matters into the water. 
Herdman, 8672, 8720-4. Pelham, 8769. Williams, 9819, 9869. 


iii. By destroying the food of fish by deposits of sewage matter. 
Herdman, 8672 ; 8690-2. 


iv. By the presence of suspended solids which clog the gills of the fish. 
Herdman, 8672; 8680-4 ; 8726-32. 


113. Asa result of the consideration of this evidence we consider that 
in the interests of fisheries also, some restrictions may in certain cases 
be desirable. 


(225. F 


Injury to Health 


and to lish. 


Cd. 1198 (1902), 
p. 46, 
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In this connexion, we may refer to the following extracts from the Report 
of the Royal Commission on Salmon Fisheries, as regards injury caused to 
salmon fishings by the pollution of rivers :— 


“Before dealing with the influence which, according to the evidence put before us, pollutions: 
‘have exercised on the Salmon Fisheries of England, Wales, and Scotland, it is desirable to: 
“consider what is known of the effect upon fish life of the constituents of sewers, manufacturing 
“effluents, and other sources of pollution which enter rivers and estuaries, and to discuss the 
‘manner in which the effect of such pollution is modified by the character of the river and the 
“place of discharge of the polluting matter. A number of experiments upon the subject have 
“been conducted, chiefly in Germany, but although they have considerably advanced our know- 
“ledge, they are not sufficiently numerous, and require to be repeated and extended. 

“Ordinary domestic sewage does not contain any directly toxic substance, but when its: 
“ organic matter undergoes bacterial decomposition, it becomes injurious in two ways :— 


“(i.) By actively taking up oxygen in the process of decomposition, and thus deoxygenating: 
“ the water of the river. 


“ (ii.) By yielding toxic substances as a result of deeomposition. 


“ Under ordinary conditions river water contains something like 6 ¢.c. per litre of dissolved 
“oxygen; but as a result of the decomposition of organic matter, this may be used up faster 
“than the water can take it from the air, and thus the dissolved oxygen may partially or entirely 
“disappear from the water. Information is required as to the extent to which water may be 
‘deprived of oxygen without endangering the life of fish, The experiments which have been 
“already conducted have been of too short a duration, and are insufficient in number. But the 
“series of observations made by Dr. Noel Paton, so far as they go, confirm the conclusion. 
‘enunciated by Messrs. Dibdin and Thudichum that water with less than 3 ce. of oxygen per 
‘‘ litre must be considered injurious to salmonoids. 

“Of the substances developed in the putrefaction of sewage hydrogen sulphide appears to: 
“be the most injurious to fish. Substances poisunous to fish may also be added to sewage 
‘as disinfectants or deodorisers. Among these are chloride of lime and carbolie acid. 

“When the effluents from manufactories contain large amounts of organic matters, as is the 
‘“‘ease in the untreated effluents from breweries, distilleries, paper works and tanneries, &c., they 
‘act like sewage in depriving the water of oxygen. But many manufactories discharge sub- 
“stances which are directly toxic. Among these are the chlorine from bleaching works, paper 
“works, &c., the acids from steel works and tin plating works, the alkalis from wool washings, 
“the gas lime, cyanides, ‘and carbolic acid from gasworks, and the organic acid in the pot ale of 
“ distilleries. A number of witnesses have spoken to the consequent danger of occasionali 
“ or accidental poisoning of salmon, and among instances which might be quoted is a case in the 
** Forth, when 400 dead fish were taken out, and it is stated that in the Doon on five several 
** occasions during the last thirty years fish were poisoned. 

“The fine detritus of coal washings may act as an irritant to the gills of the fish, and by 
‘forming a deposit on the river bed prevents the free passage of oxygen to the ova. From 
“certain old mines cOntaining iron pyrites an acid water is discharged, which is very toxic 
“ to fish. | 

“‘ The character of the river into which the effluent falls has a marked influence upon its pre: 
“ judicial effect. If the stream is rapid, large quantities of organic matter may undergo 
‘decomposition without materially diminishing the dissolved oxygen, since the swift flow 
“« causes a constant renewal of the supply from the air. Similarly a rapid stream quickly carries 
“along and dilutes toxie agents. It is when the effluent is poured into a sluggish part of the 
‘river, or when the polluted water is dammed back by the tide in the estuary that the effects 
“of pollution become really marked. If, in addition to the stream being sluggish at the point 
of discharge, there is any obstruction to the passage of fish up and down, the injurious action 
of the effluent is increased. Thus effluents discharging under weirs are specially injurious to: 
ascending fish, while when they discharge above a weir they must be equally injurious to: 
“ deseending smolts and kelts. Pollution of the estuary due to the damming back of the water 
‘loaded with organic matter, and possibly with toxic substances, is perhaps of greatest 
‘importance, since it offers a serious obstacle to the passage of salmon into the river, and 
‘ constitutes a danger to descending smolts and kelts which have to pass through it to reach the 
“sea. ‘This condition has been fully investigated in the Thames, and during the summer of 
‘* 1901 in the Tyne, in the Ribble, and in the Ouse.” 


ce 
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REMEDIES. 


114. In the Report to which we have referred, the Royal Commission on 
Salmon Fisheries expressed the hope that steps might be taken to secure 
that our inquiry would not be closed without an authoritative declaration 
of the standard of the effluent that can be permitted in estuarial as well as 
non-tidal waters, having regard to the reasonable protection and encourage- 
ment of the salmon fisheries of the country. We do not, however, think it 
practicable to lay down standards applicable to all rivers and estuaries. The 
necessities of each case would depend on a variety of considerations, such as 
the volume of tidal water compared to the volume, character, and strength of 
the polluting liquid, the rate of flow of the river and its shape, &c.; moreover, 
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in dealing with any case due regard must be had to financial considerations. Injury to Health 
It appears to us, therefore, that the right course to adopt is to provide 4 to Fish. 
adequate machinery, by which such restrictions can be imposed as and when 

required. 


This machinery should, we think, be that which we have recommended in 
the first branch of this report, dealing with the contamination of shell-fish, 
that is to say, Rivers Boards and a Central Authority. In our opinion these 
bodies should have general control over waters so far as the prevention of 
pollution is concerned. | 

We have pointed out that for the purpose of control in regard to shell- 
fish, Rivers Boards such as we have in view should make a careful survey of 
all tidal waters within their jurisdiction, and obtain full information as to the 
conditions of such waters in relation to pollution. The further matters dealt 
with in this branch of our Report, would, therefore, suitably fall within their 
jurisdiction, 


PROCEDURE. 


115. In considering the question of restrictions, due regard must be 
had in each case to the extent of the evil, to the possibility of providing a 
remedy, and to the cost. It is quite possible that in some cases where there 
was no risk to public health, the cost of providing a remedy might be 
altogether out of proportion to the value of the fishing interests involved. 

Where, however, after due investigation, the Rivers Boards consider that 
serious nuisance to the inhabitants on the banks of the tidal river, estuary, 
or sea-front of a town, or serious injuries to public health or to fisheries are 
caused by the discharge of crude sewage or trade refuse into tidal waters, 
and they are satisfied that by the alteration of the position of the outfall, 
or by the adoption of such treatment of the sewage or trade effluent as 
is available and practicable under the circumstances, an efficient remedy 
would be provided, and might reasonably be required, those Boards should 
be empowered to make orders accordingly. Such orders should be subject 
to confirmation by the Central Authority, and the procedure to be followed 
should be that indicated in the first branch of this Report under the heading 
“ Procedure” (paragraph 57). 


STANDARDS FOR TIDAL WATERS. 


116. In connection with the question of standards as regards offensive 
“Lk opin and injury to fish, we may state that much work has already 

een done, both in this country and abroad. We have therefore thought 
it desirable that the results of this work should be collected and collated. 
Mr. E. A. Letts, D.Sc., F.LC., Ph.D., Professor of Chemistry at Queen’s 
College, Belfast, and Mr. W. E. Adeney, D.Sc., Vice-President of the Institute 
of Chemistry, Curator and Examiner in Chemistry in the Royal University, 
Dublin, have kindly arranged to do this and to report to us on the question 
how far these results may suffice to show the conditions under which tidal 
rivers would become (a) a nuisance in consequence of offensive putrefaction 
or (b) injurious to fish, either in consequence of the diminution of oxygen 
or the presence of poisons. The results so collected will, we hope, be of 
considerable use in enabling each Rivers Board to deal with waters under 
its jurisdiction. 


PAPERS PRESENTED WITH THIS REPORT. 
117. The following supplementary volumes are presented with this 
Report :-— 
Vol. II. The Minutes of Evidence. 


Vol. III. Reports made to us by Dr. Houston on the results ‘of the bacteriological 
examination of certain samples of water and shell-fish which he has carried out under our 
direction. 


Correspondence with certain Foreign Countries as to imported shell-fish 
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Vol. IV. Reports made to us by Dr. MeGowan, Dr. Houston, and Mr. Kershaw on 
certain investigations which we directed them to make in regard to land-treatment of 
sewage. Report by Dr. McGowan on methods of chemical analysis as applied to sewage 


effluents. 


We have considered it desirable to publish, at this stage, the results and 
information which have been obtained by our own officers in regard to 
land-treatment of sewage and methods of analysis, but we shall defer 
reporting on these matters until our investigations, which are now in progress, 
in regard to other methods of sewage-treatment, are completed. 


(Signed) IDDESLEIGH, Chairman. 
C. PHIPPS CAREY. 
M. FOSTER. 
T. WALTER HARDING. 
WILLIAM RAMSAY. 
JAS. B. RUSSELL. 
W. H. POWER. 
T. J. STAFFORD. 


F. J. Wituts, Secretary. 
28th December, 1905. 
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Dr. A. C. Houston. | Dr. BULSTRODE. 


Mr. Roserr ArtHur Dawson, called; and Hxamined. 


16298. (Chairman.) You come here representing the 
Lancashire and Western Sea Fisheries district +I do. 

16299. And would you mind stating the limits of your 
jurisdiction ?—The jurisdiction extends from the north 
side of the River Duddon in Cumberland down to Kem- 
maes Head in Pembrokeshire. It takes Lancashire, 
Cheshire, Flintshire, Denbighshire, Carnarvonshire, 
Anglesey, Merionethshire, and Cardiganshire. 

16300. Then, it takes the greater part of the Welsh 
coast P—It does, yes. | 

16301. And the whole of Lancashire ?—And the whole 
of Lancashire and Cheshire. 


16302. And how far up the several estuaries does your 
jurisdiction extend?—It varies in different rivers. In 
the northern rivers we generally take the first viaducts. 
For instance, in the Mersey it goes up to Runcorn 
Bridge. In the Ribble to Penwortham Bridge, and in 
the Lune to the railway bridge there. In some of the 
Welsh rivers it does not go quite so high up. 

16303. And what kind of staff do you have?—We have 
a number of fishery officers. We have fourteen fishery 
officers and a number of assistant officers that are paid 
a small retaining salary a year. They are not regularly 
on the work. They report any cases against the bye- 
laws that come under their notice, but they do other 
work. Then we have asteamer, with eleven of a crew. 
All the crew are fishery officers. Then the other fishery 
officers about whom IJ spoke first, they have sailing 
cutters; we have four large sailing police cutters. 
The district is divided into divisions, and we have a 
head fishery officer and two under ones on the different 
portions of the coast, and they have charge of that par- 
ticular porticn. They supervise not only the sea 
fisheries, the fish nets, but also the shell fish beds. 

16304. And, now, do you have complete facilities for 
visiting the different fisheries ?—-Yes, we have. 

16305. There are no difficulties in that respect ?— 
None whatever. 

16306. Well, then, have you any facilities for either 
bacteriological or chemical examination of the shell fish ? 

82d. 1500.—Wt. 26170.—2/04. Wy. & S. 


—Yes, we have, at a place called Piel, near Barrow ; 
we have a laboratory there, and a resident scientist, 
and also we have a laboratory at Liverpool, with an- 
other assistant scientist there, and Dr. Herdman is the 
honorary director of the whole of the scientific work, and 
he examines shell fish and also other fish for us. 


16307. And does he also examine the sewage that ap- 
proaches the beds where the shell fish are P—No, he has 
not done it for the Committee, but with regard to 
oysters he has, I believe, 

16308. Do you have any medical officer of health to 
advise youP—Yes, the medical officer of health of the 
county of Lancashire sometimes assists us. When 
there are complaints about sewage being detrimental 
to shell fish, he will visit the place, and report on the 
matter. 

16309. That is a part of his duty, is it?—Yes, that 
is a part of his duty. 

16310. That you can call him in if you wish to do so ?— 
Quite so; in fact, the Committee are now arranging a 
thorough inspection of all the shell fish beds in the dis- 
trict, and he has been asked if he will take part in it 
as far as regards Lancashire, and he has promised to 
come round and give all the assistance he can. 


16311. Then you are éatisfied, are you, with the assist- 
ance you get, both in examinations and in medical ad- 
vice:—Yes; of course, it is a question that has not 
been gone into very deeply yet. My Committee are 
only beginning to wake up to the fact that something 
will have to be done with regard to this matter, and T 
think the Lancashire and Western Sea Fishery Com- 
mittee have at their disposal most of the help they 
require through the medical officer, the scientists, and 
the staff. 

16312. Well, now, would you give us quite a brief out- 
line of the following industries in your district, and 
indicate on the map the position of the several beds, 
“layings,” etc.: The cockle industry, the mussel in- 
dustry, the periwinkle industry, and the oyster in- 
dustry ?—I have marked the beds roughly on charte 
but the time at my disposal since I was called upon 


A 





Mr. R. A. 
Dawson. 


24 Feb. 1903. 


=e 


9 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


to give evidence has been too short to get a Byes 
ready ; the cockle beds are coloured a Ei ee 
beds blue, and the periwinkles yellow, and ae er lay 
inos are brown. And I have marked severa neTaee 
outfalls ; for instance, here at Morecambe are the soni 
fish beds, and here are the different sewer ee 
falls. (Witness indicated on the plan the position of ; Ks 
several beds, $e layings,” ete.) (See Charts L ‘to VE. tol- 
lowing pege 8.) : 

16313. Now, may I ask you whether you hb ie 
reason to know, or to suppose, that fete oe ‘< on 
been, any infected shell fish in your district ’—Any 
fected ? , 

16314. Infected ?—Yes, the bed at Egremont; I a 
there is little doubt that that has been infected. ; oe ; 
report of the medical officer of health at Wallasey a an 
the sewer pipes, and about people gathering ‘ : 
mussels points to this; he wrote me, and said it 1a 
come under his notice that a father and son eating 
mussels from the very same place both developed 
typhoid fever, and one of them died. . 

16315. And has your Committee taken any action to 
protect the shell fish from pollution ?—They nee besten 
no action, except to report to the medical officer 0 
health at one or two places, and drawing attention vo 
certain beds where in the opinion of the Committee 
mussels are polluted. 

16316. Has your Committee got any powers to do any- 
thing >—They have power to make bye-laws to prevent 
any discharge which is detrimental to sea fish or sea fish- 
ing if the power to discharge 1s not taken under the Act. 
If the authorities have an Act the Sea Fisheries Com- 
mittee cannot do anything. 

16317. But can. you interfere with the discharge of a 
sewer where that sewer has been discharging for years? 
No; I do not think we have any power for that. 

16318. And have the efforts which have been made, I 
believe, in your district, to adopt the Bonchot system 
of mussel culture, been successful ?—It was tried ; 
several experiments have been tried, but in those in- 
stances it was not a success, and it is not carried on 
now. It was tried in Morecambe Bay ; it was also tried 
near Hilbre Island, but it did not answer in that 
district. 

16319. Then you cannot say that your experiments 
have been successful ?>—They were not satisfactory. 

16320. And how many persons are there engaged in 
the shell fish industry in your district ?—I should say 
there are about 500; I have not got the exact number. 

16321. And has it been your practice in the past to 
attend Local Government Board inquiries as to sewage 
disposal which have been held in your district and put 
before the inspector the conditions as to shell fish dis- 
tribution in the vicinity of the proposed outfall ?—No, 
my Lord. 

16522. And have you power to register oyster layings 
or mussel layings or cockle grounds ?—No, we have not. 

16323. Have you power to prevent those shell fish from 
being dredged or gathered from a source, if you con- 
sidered that source was polluted ?—We have not. 

16324. And has your Committee taken any action 
under the Sea Fisheries Regulation. Act of 1888, with re- 
gard to prohibiting the discharge of solid or liquid sub- 
stances detrimental to sea fish P—Not to sea fish; they 
have taken action in cases where the discharge has been 
detrimental to sea fishing. For instance, the hoppers 
bringing the dredged material or refuse down the Liver- 
pool Channel and depositing it on the fishing grounds ; 
in one or two cases the captains have been proceeded 
against. 

16325. (Sir Mechael Foster.) I suppose that in most of 
the cases the shell-fish beds—cockle, periwinkle, mussel, 
and oyster—are older than the sewers, or are there cases, 
or many cases, where the beds have come into existence 
after the formation of the sewer ?—No, I do not. think 
so. I thimk the beds have been there prior to the 
sewers. Of course, I cannot speak of some places; I aan 
only speaking of the few that I know about. I should 
say St. Annes and Morecambe, and a few places like 
that, the beds were there prior to the sewers coming 
there. 

16326, That was rather singular, that little mussel bed 
that vou pointed out in the Menai Straits, where the 
mussels—I think it was the mussels—seemed to he 

-athered round the outfall of the’ sewer?—Yes. I think 
shat has aricen, The spat of mussel must have something 


solid to stick to, and about that district it is sand, and 
that is the only place where the spat will stick. 


16327. It is probable in that case that the sewer has 
been the cause of the formation of the mussel bed P— 
IT think in that case it is. 


16328. And therefore it might occur again, I supposof 
—It might. Yes, 


16329. Then probably the presence of the sewage is 
favourable to the deposit of the spat and also, possibly, 
T mean, the mussels feed upon some part of the sewage? 
--That may be so. 


16330. Have you noticed many other cases where 
mussels have seemed to come round a new sewer ?—No, 
T have not, They do grow on the sewer mouths, but I 
have not known any particular cases, except the one I 
mention, where beds have been formed after the sewer 
has been placed there, 


16331. Is there any evidence that the untreated 
sewage 1s injurious to the mussels and cockles—the shell- 
fish themselves ?>—I do not know that there is, with the 
exception that in opening the fish they are very sickly- 
looking and full of slime, but they still live. As far as 
an expert's opinion—it is more a matter for a scientist— 
it is impossible to say whether it is injurious to the 
mussel itself; they certainly appear to thrive in places 
where the sewage comes. 


16332. That, on the whole, the mussels and other 
shell-fish which are in the beds in the vicinity of sewers 
are certainly as good and possibly better than those 
in other localities >—They appear to thrive. 


16333. So that the sole difficulty that we have to deal 
with is the effect of the shell-fish when eaten by man ?— 
Yes, that is, of course, different; that is where the 
danger comes in. 

16334. I see you referred to the untreated sewage ?— 
I did; yes. 

16335. What do you exactly mean by the treated , 
how far treated? I mean in this way: the danger to 
man in the shell-fish is the presence in the animal of ~ 
disease germs P—Yes, 


16336. And not of other constituents of the sewage P— 
Yes, 


16337. So the treatment of sewage which you 
would desire most, at all events, includes the removal 
of the germs ?—To be of any use, that would have to ba 
done. 


16338. I mean, short of tnat, is it of any use ?— 
None; no, 


16339. I mean mere partial purification of the sewage, 
which, supposing that it ieaves the germs still there, 
would. from the point of view that we are considering 
now, be useless ?—It would not have the desired effect. 


16340. I mean there would be no reason to interfere, 
wowu there?—No, not unless you got the poisonous 
matter away. 


16341. I did not uite understand what power you 
had— che Sea Fisheries Committee—under the regula- 
tions of the Fisheries Act of 1888; in your bye-laws, I 
meair; how far vou could go?—The power they have is 
to regulate the size at which shell-fish maw be taken. 
They can also regulate the season at which they shall 
be taken and the manner in which they shall be taken. 

16342. But you can form bye-laws, can you not, to 
prevent certain things which are injurious?—The dis- 
charge of matter injurious to shell-fish, but I do not 
think we have power to prevent anything which is 
injurious, unless it is injurious to the shell-fish. I do 
not think we have the power to set up a bye-law to pro- 
hibit the taking of shell-fish because they are injurious 
to the person eating them. 

16343. Has it been brought into a court of law at all; 
I mean the carrying out of these bye-laws?—We have 
had many prosecutions about taking shell-fish of illegal 
size. 

16344. No, but with regard to the refuse and so on 
detrimental to the fishing ?—We have had cases—the 
ones I mentioned to you about the deposit of dredged 
material on the fishing grounds. 


16345. Of dredged material P—Yes. 

16346. But not of sewers ?—Not of sewers. 

16347. T suppose your Fishery Committees have a 
great deal to do now, have they not, and probably may 


have more to do in the future ?—That is so; they have 
a good deal te do, 


MINUTES OF EVIDENCE. a 


16348. If certain things which are in the air are 
«carried out, further duties will be placed upon the 
Fishery Committees ?—Yes. 

16349. With regard to the prosperity of the fishing 
industry in general ?—Yes, they have. 


16350. So that, I suppose, you would be unwilling 
to undertake distinctly sanitary duties?—The opinion 
-of the committee—many of them, at any rate—is that, 
owing to their officers being continually on these beds, 
they are the people who have the most chances of report- 
ing anything that is wrong. 


16351. Reporting, rather than of taking action ?— 
Rather than of taking action, except it is thought they 
ought to have the power immediately to close a bed, 
pending further action of the Local Government Board 
-or some other autiority. 


16352. That is to say, in a case where a sewer is 
allowed to dribble on, to a shell-fish bed, you should 
always have the opportunity of reporting that ?—Yes. 


16353. And, further, that if, as the result of that, 
there is to be an inquiry which is to take some time, you 
-should have the right of closing the bed ?—Quite so; 
that is the view. 


16354. Would, in that case, any question of compensa- 
‘tion to those who use the bed or own the bed come up; 
would you take the responsibility of that?—I do not 
think so; I think it would be more a matter for the 
Local Government Board as regards the compensation. 
The committee have no funds at their disposal that 
they could grant them compensation. 


16355. I see. In the case you mentioned just now of 
the typhoid fever, was that completely worked out; 
were other causes of the typhoid fever excluded; was it 
a case which was thoroughly worked out?—I got the 
-case from the medical officer from Wallasey, who writes 
to me that he saw these men eating these fish, His 
-attention was called to it; and it was followed by 
typhoid fever, and death in the case of one; both had 
typhoid fever. I am not sure whether he attended the 
-cases himself cr not, but the matter was brought under 
“the notice of the Urban District Council, and they caused 
notices to be put up along the shore, saying that the 
-shell-tish there was detrimental to health ; but beyond 
that they had no power to go, as a matter of fact. 


16356. The question that I asked was whether it was 
~“& case in which the cause of the typhoid fever was clearly 
_proved. We might have a suspicion that it was due to 

the shell-fish without its being scientifically substan- 
tiated P—It was clearly proved to the satisfaction. of the 
medical officer there. Of course, I did not know per- 
sonally the people. 


16357. Is it on record anywhere ?—JI have his letter 
‘here, if you would like to see it. 

16358. If you could just state what case it was—I 
mean the medical officer’s letter—so that one might 
refer to it; if you just give it in to the Secretary ?— 
Yes, I will. 


Wallasey Urban District Council, 
Sanitary Department, 
Egremont, Cheshire, 
January 23rd, 1903. 
Dsar Srr,—I beg to asknowledge receipt of yom 
note and enclosure with reference to the taking of 
mussels for food from the Egremont foreshore. I am 
80 well aware that this practice constitutes a danger to 
health that years ago I made a full report to my 
~Council on this matter, more especially with regard to 
‘the very position you mention—by Kgremont Ferry 
Slip. At that’ time my attention was drawn to it by 
two persons, a father and son, eating mussels or cockles 
- quite raw as they gathered them at this spot, the conse- 
quence being that they both developed typhoid fever in 
.&@ very severe form, and one of them died. After re- 
peated representations to the Health Committee, I was 
able to secure a resolution by which notices were put up 
all along the river wall, from Seacombe to Shore Road 
-on the W. 
ing of mussels along the foreshore was dangerous and 
forbidden. Further than this, however, our law clerk 
said we could not go, and that we had no power to 
»prosecute. {shall be gla, sherefore, if you can suggest 
anything further that may lie in the power of our 
‘District Council to do with a view to puting a stop to 
sthis dangerous practice. It appears to me that, until 
6225 ; 


fallasey Sandhills, pointing out that the gather-. 


Government places more power in our hands, we are 
pretty well helpless in the matter. 
J am, 
Yours faithfully, 
A. CRAIGMILB, 
Medical Officer of Health. 


R. A. Dawson, Esq., 
Lancashire and Western Sea Fisheries, 
Superintendent's Department, 
2, Garden Street, 
Preston. 


16359. I gather from ycur statement that you have 
made complaints about sewers and sewer outfalls which 
have not, in your opinion, been properly attended to? 
—We have made complaints in the cases I have men- 
tioned before, but nothing appears to have been done 
with the exception that I think one pipe was lengthened 
on the Seacombe shore. 


16360. Your experience is not limite] to that one 
case, is it ?-—No. 


16561. Is that the only case in which you have re- 
ported as to the injurious effects of the sewer, and 
nothing has been done /—No, it is the only case that we 
have reported to the authorities. We have had com- 
plaints about sewage being detrimental to shell fish in 
other places, and we are at the present time investi- 
gating them, together with the Medical Officer for 
Lancashire, but no report has been made to any of the 
authorities as yet. 


16362. You think that action ought to have been 
taken ?—It will be taken as far as regards reporting if 
it is found on further examination that there is a 
necessity for it. 


16563. In the statement which has been circulated 
co. us you speak of the necessity of medical officers of 
health giving this subject their prompt attention, as if 
your experience had been that they had not given it 
their prompt attention?—Well, I do not think that 
they have given sufficient; they have given a certain 


amount, but they appear now to be only just waking 


up to the matter, and in my opinion they certainly 
should give more time to it. 

16364. Can you explain how in such an important 
matter they have not given the prompt attention that 


you think they ought to have given to it?I could not. 


say how it is. I suppose they have been filled with 
other work, and it is a matter that has, perhaps, not 
come so much under their notice until the recent oyster 
scare. 


16365. But you think that if they were adequately 
influenced by public opinion they might be led to 
remedy the matter, that it would be sufficient if you 
report to them?—No, they would require power to do 


this ; power to act would have to come from somewhere 
to do any good. 


16366. They have not, in your opinion, at present 
adequate power ?—No. 

16367. Then those are the two points, I think, tha: 
you want to impress upon us, Mr. Dawson, one that you 
ought always to report such cases as come to your 
notice, that it should be part of your duty to report 
such cases ?—Quite so. 


16568. And further, that you should have the power 
to close such beds as were, in your opinion, liable to 
contamination by sewers?—My opinion is that Sea 
Fishery Committees on receiving a report from 
their officers, and again ‘after having the shell fish 
sciencifically examined, and then if found polluted 
that there and then they should, pending‘ a Local 


Government Board inquiry, have power to close the bed 
until that Lime arrives. 


16369. That is a power that you have not now 7— 
That is a power which we have not. 


16570. And which you desire to have ?—Yes. 


16371. (Sir William Ramsay.) Am I. ri i 
posing that the matter stands _ it . said t5 
the health of shell fish, or to. the health of fish in 
general, but no attention is paid to the health of the 
persons who consume those fish?—Not under the pre 
sent power. bin 


16372. Then you would desire to have the health of 
the persons who consume the fish brought im as well 
as the health of the fish, because healthy fish might 
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produce disease in persons ?—We desire to have the 
power to protect the public—at any rate, to assist to 
protect the public from the possibility of taking poison- 
cus shell fish; it would be looked upon, at any rate, as 
ene step in the right direction. 

16373. Would it be possible for your inspectors to 
form an opinion on the matter ; would they be guided 
by the appearance of the shell fish, or by any com- 
plaints reaching them, or by the position of the sewers 
in reference to the beds? How could your inspectors 
form definite opinions on the matter ?—They would form 
an opinion, first, by the look of the fish; then by the 
proximity of the sewage outfall, and they would send 
samples to the different laboratories that we have to 
have them thoroughly examined. 

16374. (Sir Michael Foster.) You did not propose to 
take action, I understand, at all, I mean to report, until 
you had an adequate scientific proof that the shell fish 
in question were doing the evil stated /—No. What I 
mean is this, that the officers first of all report to the 
committee that in their opinion there is something 
wrong with these fish. They can. tell whether the fish 
is sickly or whether it is not. You can tell whether 
they are covered with sewage. As a matter of fact, in 
some of those places they get quite a brown colour 
through being covered with it. Then, after reporting 
this matter they would also send a sample of shell fish 
to the laboratories to have them examined, and from 
that report then the committee should have power to 
stop them from being taken for food pending further 
action by a different authority. 


16375. (Sir William Ramsay.) Are there other places 
along the coast where shell fish might be placed equally 
well, or might flourish equally well with those you have 
shown us, which are not exposed to sewage pollution, or 
do those beds which you have shown us represent the 
total available ground?—There is very little other 
available ground. For mussels, of course, you must 
have secure ground for them to attach themselves, and 
most of the parts are sand or rock. They will not 
attach themselves very well to rock; it is a gravel bed 
they like. 

16376. So that the possible positions are limited 7— 
They are limited. Yes. 


16577. And if the sewage outfalls cannot be altered, 
that means that the beds must be shut up for good and 
all ?—Yes; I think, however, there are cases where the 
danger would be lessened by lengthening the sewer 
pipes to get the discharge placed where the tide is 
strong. In some places I pointed out to you on the 
map this morning, they did not come nearly down to 
low water. 


16378. The sewage outfalls?—The sewage outfalls. 
If they are carried further out to where the tide is 
stronger, it would have more chance, at least, in my 
opinion, of getting away, and getting further to sea, 
but the sewage should only be discharged at certain 
times of the tide when the tide is ebbing. 


16379. (Mr. Power.) Have you made any representa- 
tions to the local authorities within your area as to 
risk to oysters as contrasted with cockles and mussels? 
—No, we have not as regards oysters. 


16380. You have not had occasion to do sof—No, we 
have had no reports that oysters were being damaged 
by sewage. 

16381. Do you yourself make reports quarterly or 
annually to the authority you represent on your opera- 
tions during the year?—I do, sir. 

16382. Are they published? Are they generally 
available ?—Yes, they are published. I make quarterly 
reports, and they are all published. 


16383. And an annual report as well ?—Not an annual 
report; an annual report is made from the scientific 
department. 

16384. Are these reports of yours distributed to the 
local authorities that might be concerned in these 
matters; does your Fishery Board issue them generally, 
or, if the local authorities have not sufficient interest 
in the matter, do they not see them ?—The reports are 
Penis s ne sent round to members of the committee, 
to the different newspapers and to anyone that car 
to have them, but they are not pupiteli: diseabeeae 


16385. Do they generally appear in the local papers ?— 
They do; that is, not the whole of the reports, but the 
mair pirts generally appear in the local papers, 


16386. Would what you have to say as to the danger 
incurred by shell fish by particular outfalls, would 
those parts be published, do you think ?—They are; I 
made a report, and a portion of my last quarterly re- 
port mentioned the latter, and I saw it in one or two 
of the papers. 


16387. Then, does your authority ever send these 
reports of yours which particularise the risk to fish 
directly to the authority concerned ; do you enter into 
correspondence with the authority on the matter ?— 
They have not; not to my knowledge. A copy of the 
reports goes to the Board of Trade ; they are sent each 
quarter to the Board of Trade. 

16388. They go each quarter as a matter of course 
to the Board of Trade, I suppose ?—Yes. 

16389. All your reports P—Yes, to the Fishery Depart- 
ment. 

16390. (Major-General Carey.) Your suggestion that 
the attention of medical officers in the county or medical 
officers to local authorities should be drawn, if possible, 
to the contamination of shell fish beds, is, of course, 
confined to the beds within their jurisdiction ?—Yes. 


16391. Is there any authority who would call atten- 
tion to beds outside their jurisdiction /—I could not say 
that. The Medical Officer of Health for the County of 
Lancashire is. going to give us all the assistance he can, 
but it will have to be confined to Lancashire. He said 
it would be going outside his duty to go over the whole 
district. 
16392. The bounds of your jurisdiction extend a cer- 
tain distance only up a tidal estuary ?—Quite so. 


16395. And immediately above that there may be 
oyster beds or shell fish beds ?—Yes. 


16394. Which might escape attention for want of any 
authority to draw attention to the risk of contamination ? 
—Yes that would be so, anyway as regards the 
Fishery Committee ;it might escape them if they were 
outside their district. 


16395. (Sir William Ramsay.) But are they not under. 
some other district?—Not always. I think, for in- 
stance, if you take, I think, the river Conway, our 
district ends at the bridge, but above that there are 
the fisheries, salmon and sparling, and I believe that 
mussels are also found above the bridge. 


16396. But further up than Morecambe Bay, beyond 
your jurisdiction northwards, it comes under the juris- 
diction of some other Fishery Committee, does it not? 
—Yes, the Leven; of course, most of these rivers there 
are salmon authorities, who, if they apply for an order, 
would have the same powers as a Fisheries Committee. 


16397. (Colonel Harding.) Can you tell us whether 
your Fisheries Committee has exercised the powers 
that under Section 2 of the Sea Fisheries Regulation 
Act they appear to have to make bye-laws for pro- 
hibiting or regulating the deposit or discharge of solid 
or liquid substances detrimental to ‘sea fish or sea 
fishing ?—Yes, they have agreed to certain places in 
the estuary of the Mersey for the depositing of the 
dredgings from the different docks. 


16398. You have bye-laws of that kind ?~Yes. 


16399. Then do they not enable you to prohibit or 
regulate the deposit or discharge of sewage ?—If it was 
proved to be detrimental to sea fish they would thave 
that power, provided they had no Act; I think it is 
under the Local Government Board. 


16400. If they were acting of course in discharging 
their sewage and giving it treatment under some Act 
of Parliament or under some Provisional Order there 
is a sub-section of Section 13 which would preclude 
your taking any action, is there not ?—That is so, yes. 


16401. But in cases where an authority is discharging 
sewage into the tidal waters without treatment it cannoi, 
be acting under an Act of Parliament or a Provisional 
Order, and, therefore, that exception would not apply. 
What is there to prevent you from taking action, and, 
ag a fact, have you ever taken action?—No, we have 
not taken action. The Committee; anyway, it is in 
their mind that in the case of an old sewer that has 
been there for some time they would have no power 
to stop anything that was coming out in any way, but. 
that if a new scheme was brought forward they would 
have the power to prevent that unless they got a special 
order from the Local Government Board, 


16402. Then, as a fact, have you ever taken any action 
to prevent the discharge of a new sewer under those 
circumstances +-No, we have not. — 


MINUTES OF 


(Sir William Ramsay.) But is it proved that such 
discharge is dangerous to shell fish; may they not 
flourish perfectly well in the iniddle of sewage water ? 


(Colonel Harding.) There is not much evidence, per- 
haps no evidence, that the discharge is injurious to 
shell fish, but there is, is there not, sufficiently ample 
evidence that the shell fish may be carriers of germs 
0 brought down and be dangerous to human beings. 


(Sir William Ramsay.) Precisely; but the Act does 
not contemplate that latter possibility. 

(Secretary.) The Act says: “ Detrimental to sea fish or 
sea fishing.” 

(Sir William Ramsay.) Not to the public health. 

(Seeretary.) “Sea fishing.” 

(Colonel Harding.) In this case it says: “ Detrimental 
to sea fish or sea fishing.” Detrimental to sea fishing if 
it brings about a condition of things which makes the 
consumption of shell fish dangerous to man. 


(Secretary.) “ Detrimental to the sea fishing.” 


16403. (Colonel Harding.) (To Wéitness.) Anyway, 
your committee has not taken action under their bye- 
laws under that clause /—They have not, no. 


16404. In regard to sewage ?—In regard to sewage. 


16405. Then, I wanted just to ask you this question : 
In your district have you any examples of the removal 
of mussels from their natural habitat to the special 
laying beds, where they are allowed tc develop, and 
where they may be assumed to purify themselves from 
any contaminations?—That is done in some cases by 
fishermen themselves. They take mussels from a 
portion of an estuary, and replant them in a different 
part of the river for the purpose; they call it storing 
mussels. They thrive much better, and then they are 
sent to market from there. 


16406. And that appears to your committee to be a 
good plan ?—It does, yes. 


16407. Is there any instance of it on the Wyre ?— 
Yes, sir, they do it on the Wyre. 


16408. What is it?—They take mussels from the 
lower portions of the Wyre, and they place them higher 
up the river above the oyster beds. 


16409. Would not that appear to be a safeguard to be 
very much encouraged by your committee ?—They do 
encourage it as much as they can, but that is not on 
account of getting them out of the way of sewage ; it was 
simply because the mussels thrive more and become of 
more value to the fishermen. 


Mr. Hersert Donnison, 


16420. (Chairman.) You represent, the Eastern Sea 
Fisheries Committee ?—Yes, my Lord. 


16421. Well, would you state the limits of your dis- 
trict, and how far your jurisdiction extends up the 
various estuaries?—On the north the lineis Donna 
Nook, near the Humber, and on the south Happisburg, 
about 18 miles this side of Yarmouth—north of Yar- 
mouth, 


16422. You take in the Wash ?—We take in the Wash 
and also the rivers ; about 60 miles of river. 


16425. And how far does your jurisdiction extend up 
the various estuaries ?—The Ouse; it goes as far as Den- 
ver, and the next close on to Peterborough, the Welland 
above Spalding, and the Witham to the Grand Sluice, 
Just above Boston. ; 


16424. What sort of staff have you?—We have a total 
of 12. We have a steamer and two sailing cutters, and 
also police on the coast; we are just getting a larger 

vessel, and a larger staff. 

16425. Are you satisfied with the facilities that you 
have got for visiting places in your district >—Well, that 
is the reason why we are having a larger vessel to carry 
on the duty better. 

16426. And have you any facilities for chemical or 
bacteriological analyses ?—None at all. 


16427. Have you got a medical officer of health who 
ean advise you if you wanted his advice ?—No. 





16428. Could you give us a brief summary of the fol- 
dJowing industries in your district, and indicate on the 
amap the distribution of the shell fish beds, layings, ete. : 
The cockle industry, the mussei sndustiy, the peri- 


EVIDENCE. 
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16410. (Dr. Burn Russell.) Have you any control over 
cockles ?—With regard to size and the method of taking 
them. 


16411. But as to their location, of their thriving ?— 
No, I have never known cockles moved from one place 
to another for the purpose of growing. We have tried ; 
we did try one or two experiments of getting large 
cockles from Scotland, and trying them to see if they 
would thrive on some of our beds, but it was not suc- 
cessfully carried out. 

16412. So that. you, in that case, could not meet the 
difficulty, as you met it with mussels or oysters; the 
production of cockles would go on, and you could only 
keep them clean by preventing sewage getting access to 
them ?—That is the only way, so far as 1 know. 


16413. (Colonel Harding.) In the case that you men- 
tioned of the Wyre we understood that the object of re- 
moving the mussels from their natural habitat to this 
special laying was to enable them to fatten and develop? 
—That is so. 


16414. Is any care taken in the selection of those lay- 
ings to place them where they shall be free from con- 
tamination ?—I do not know whether it is intentionally 
done, but, as matter of fact, where they are laid they are 
removed ; they are not close to any sewers. 

16415. They are not ?—They are not; they are taken 
away from the mouth of the river down below, and they 
are placed higher up on the opposite side, where the 
sewage comes in from Fleetwood. 


16416. So far as you know, they are there freer from 
danger of contamination ?—Certainly. 

16417. In that particular case ?—Certainly they would 
be. 


16418. (Dr. Burn-Russell.) How long is it since you 
have taken any practical notice of this liability to the 
communication of disease by shell fish; it is compara- 
tively quite a recent question P—No, I think it is about a 
year or two ago since I reported about this particular 
bed at Egremont, of which I was speaking a little time 
ago, but it is only lately that we have gone rather deeper 
into the question, that the committee have decided to— 
rather, the members of the committee—it will, I hope, 
be passed at the next meeting, to have a thorough ex- 
amination of all these beds. That has come about, 
more or less 


16419. Through recent events ?—Through the recent 
oyster scare, and also partly, I think, by the reports of 
pollution of the Lancaster water, that flows over the 
mussel beds there. There have been complaints about 
the beds from the mouth of the Lune. 





called ; and Examined. 


winkle industry, and the oyster industry? (Lhe witness 
exhibited maps, and indicated upon them the position of 
the various beds.) (See Charts VII. and VIII. following 
page 8.) Have you any reason to know, or to sup- 
pose that there are, or have been, any infected shel] 
fish in your district ?—I am not aware of a single case 
of sickness arising from the eating of mussels or cockles 


or oysters, but I would not say that a case has not 
occurred, 


16429. But there are no cases that you know of ?—I 
do not know of one case. 


16450. And has your committee taken any action to 
protect the shell fish from pollution?—No.° The bye- 
laws—we have looked upon them in the past for the cul- 
tivation of the shell fish, the protection of the shell fish, 
and the cultivation. We have thought about the washing 
of cockles. There is an immense cockle trade done in 
that neighbourhood. I have known 10,000 tons to be 
taken from the Wash in a twelvemonth. They are so 
thick in places on the sands close to the rivers, that I 
have known each man collect from 30 cwts. to 2 tons in 
a day’s fishing. 

_ 16431. How many persons are engaged in the shell figh 
industry in your district ?—Do you include the crab and 
lobster fishing ? 

_ 16432. Yes P—And the shrimping ? 

16433, Yes ?—Of course, it is all shell fish, 

16434, Yes, Of course, you can only give the number 
very roughly ?—I should say, approximately, 600. 

16435. Now, has it been your practice to attend in- 
quiries held by the Local Government. Brard inspectors 


with respect to new schemes of sewage disposal 2--No, 
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16436. And what powers have you got for prohibiting 
the laying down or taking up of shell fish in your area? 
Would you be able under the powers which you already 
have to prohibit the laying down or the taking up. of 
shell fish near to the sewage outfall?—I do not think 
the authority would cover that. 

16437. Has your committee taken any action under 
the Sea Fisheries Regulation Act of 1888 with regard to 
prohibiting the discharge of refuse detrimental to sea 
fish ?—We have, but it has been chiefly in the case of 
anchors and rubbish thrown overboard from trawlers. 
We have taken steps with regard to the throwing over- 
board of the sludge taken from the upper portion of the 
River Witham, and close to the sewage outfalls they have 
been throwing this sewage right on top of shell fish, on 
top of mussels and alongside the mussels. We have ap- 
proached the Boston Corporation on the matter. They 
state that they have power to do so, that their Dock 
Act comes into conflict. with our powers, and we are in 
that state; it really requires a test case to know whether 
we can stop them or not. 


16438. (Sir Michael Foster.) You have not had such a 
test action P—No, we have not. 


16439. (Chairman.) Have you any control of places in 
your district where shell fish are washed and boiled and 
prepared for market ?—Well, the mussels and cockles are 
really washed at sea in the pure water, but in many 
cases in taking them from the boats they are just dipped 
in the water; that is close to the outfalls or near the town 
at Boston and also at Lynn. But the boiling of the 
cockles is really done in the fresh water of the town; 
it is only the shell which is washed in the river—in the 
river water. 


16440. You have no control over where they wash 
them?—Not at all. 


16441. (Sir Michael Foster.) You said, I think, that 
these cockles were washed in the river at Boston, just 
close below the town ?—Yes, that is so. 


16442. Where the river was very largely polluted with 
sewage P—Yes. 


16443. And you have no power whatever to prevent 
that P—No. 


16444. Then you said, I think, that a very large 
number of mussels, I forget how many, were taken from 
various parts of the Wash and laid down on the Norfolk 
coast outside Brancaster Staithe and Wells ?—That is so. 


16445. How much annually ?—We estimated it at 
1,000 tons. 

16446. You estimated it at 1,000 tons annually P— 
We had a meeting; in that part of Norfolk the laymen 
asked for more brood mussels from the bed's, and the 
men at Boston and Lynn and other places objected to 
the quantities going to the layings; they wanted them 
to lie until they became sizeable ‘before they went to 
the other men; and at that meeting of laymen at Wells 
they asked for 2,000 tons of mussels a year, but I put 
the average quantity taken from the Wash at 1,000 tons 
yearly. 

16447. And that is laid down in these layings along 
the coast there, in some cases in close proximity to a 
sewage outfall?P—Yes, they are only very small places, 

erhaps 2,000 or 5,000 inhabitants, but in the case of 

ells 

16448. There is a considerable population ?—The drains 
go right—you can say above the mussels. 

16449. It flows really on to the mussels ?—On to the 
taussels, 


16450. Is that the only place there which is suitable for 
laying the mussels, just this part where the sewer out- 
falls occur—are there not several other places along the 
coast quite free from sewage outfall ?—Well, the cultiva- 
tion is carried on in all the harbours along the coast at 
Thornham, Brancaster, Overy Slaithe, Wells, Blakeney, 
and Stiffkey, and I am only aware of Wells where there 
is any danger of pollution. The other layings are fur- 
ther away from the town, more in deep water, and en- 
tirely away from the sewage. 





16451. Was the laying there before the sewage out- 
fall, or have the layings been placed there since: the 
sewage was discharged from Wells ?—Wells is a very old 
town, and I should say the sewage has always run there. 

16452. But the sewage system is probably new—re- 
latively new at Wells, is it not ; they had cesspools and 
all that kind of thing in the old t#mes; when did the 
laying begin at Wells, do you know? Is it very old 


history, when the layings began at Wells ?—Yes, it is 
a very old industry. 
16453. Probably before the sewer was constructed at. : 
Wells to carry the sewage into the sea?—Many years 
ago—40 or 50 years ago—the cultivation was chietiy 


oysters, and when the oysters became scarce along the 


coast, they went into the mussel industry. 


16454. And the mussel industry is a profitable in- 
dustry now?—fFairly profitable; men get a living; 
they spend practically the whole of their time in the 
cultivation of the mussels. 


16455. One thousand tons is a considerable mass vl 
mussels, is 1t not?—Well, at Wells alone we have 
mussels a mile along the harbour, and the harbour 
authority receive in rent £100 yearly, the rent of these 
layings. 

16456. And except for a small portion these mussels 
are distributed throughout the country for food ?—Yes, 
the only exception is the local bait demand, the places 
quite near ; the other goes entirely for food. 


16457. I see in a paper which has been distributed to 
us that you say that the discharge cf crude and other 
injurious sewage into the sea or river should be dis- 
continued where it is possible to do so?—Yes, I think 
so, but I was going to add that I think it is more in 
the case of additional sewage works. For instance, at 
Boston they are thinking of spending £15,000 on im- 
proving the sewerage works, and they are going to make 
use of the ‘‘ Shone” system in getting the sewage along, 
and then it will be discharged into the river in the same 
way as it is at the present time, and, in my opinion, I 
think the authorities should go to additional cost and 
filter the sewage. 

16458. You spoke of the sludge from the river 
mixed with a good deal, I suppose, of sewage deposit ?— 
Yes. 

16459. Being thrown upon the beds /—That is so. 

16460. There I suppose it is mechanically injurious, 
is it not ; it smothers them ?—Well, the sludge smells, 
oh! very bad; I have known cases in which the men 
have not been able to work amongst it. 


10461. Do you think that sewage itself is injurious 
to the shell fish P—I should say so. 


16462. What evidence is there of that? Just a little 
while ago we had evidence that the mussels in a certain 
locality, after the sewage was formed, gathered round 
the sewer ; is there any evidence that ordinary sewage 
is injurious to the shell fish themselves?—No; I do 
not think so to mussels. I have not thought that much 
about it. 


16465. Or to any shell fish ?—Mussels will live almost 
anywhere.’ 


16464. But your sludge, will that interfere with your 
mussels /—If it is thrown on top of them. 


16465. Yes, because it smothers them ?—Yes. 


16466. It merely acts mechanically ?—Yes, that is so ; 
I thought you meant from the point of pollution. 


16467. But otherwise, we have no evidence, have we, 
that the sewage is: injurious to the shell fish them- 
selves ?—Well, in the case of the mussels, yes; it 
would choke them if you had much sewage going over 
the place. 


16468. That is to say, if there was too much solid 1 
matter in suspension they would get choked ?—Yes. 


16469. But short of that, we have no evidence that 
diluted sewage, for instance, which does not mechani- 
cally choke the gills of the mussels or of the oysters, 
we have no evidence that that is injurious to the oysters 
or the mussels themselves ?—I am not aware of any. 


16470-1. On the contrary, they feed on a certain por- 
tion ?—Yes ; mussels in particular ; mussels, you know, » 
soon make a bed on grouna perhaps of hard sand. 


16472. So that if you are cutting off from the flow © 
of sewage into the sea, into the estuary, you are depriv- 
ing these poor creatures of their food to a certain ex- . 
tent ?—I do not think so; they certainly fatten. 

16473. I mean, if they do, as there is a certain amount — 
of evidence that they do, feed on, at all events, a certain 
portion of the sewage, then provided the sewage is not * 
of such a quality that mechanically you say it chokes 
the mussels, they are thriving upon the sewage ?—Yes. 


16474. And is that not really part of the general 
economy of nature that they and other animals feed _ 
upon tae sewage, and the sewage is returned to us 
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through them ?—Well, the mussels live in pure water 
where there is no sewage at all. 


16475. They will do that?—And they are very good 
fish, too. 

16476. They will do that; they get other nourish- 
ment, but there appears to be evidence that the sewage 
does serve as nourishment for them, and unless you 
have clear evidence of other injurious effects in depriv- 
ing them, as you propose to do, of all sewage, because, 
apparently, you are recommending that the discharge 
of sewage into the sea oi rivers should be discontinued ? 


—Yes. 


16477. You are depriving them, as I say, of a certain 
quantity of their food ?—! do not think so. Close to 
these rivers where shell fish improve so rapidly, there 
is a lot of nutriment which comes from the land, and 
from the drains. You get, no doubt, a lot of life in the 
water, apart from the sewage, which comes from these 
drains running from the country. Then there is the 
drainage from the land, with, perhaps, manure and 
other things, and then also on the bottom is coated weed 
and also different life. 


16478. I am not suggesting that they live on sewage 
alone, only that there is a certain portion of the sewage 
which is available for the nutrition of these animals, 
and, therefore, there may be an cbjection to removing 
the sewage from them altogether, giving them no oppor- 
tunity whatever of getting the sewage. I understand 
that you are very clear that sewage, in a certain con- 
dition may mechanically choke the shell fish ?—Yes. 


16479. And it is sewage in that condition that you are 
most strongly objecting to?—Well, we object to both 
kinds ; we object to the crude sewage. We are not of 
opinion that the sewage does this. We know it fattens 
the mussels. 


16480. You know that it fattens the mussels /—There 
is not the slightest doubt, but, at the same time, they 
will fatten on other things near the mouth—— 


16481. You say they fatten on it ?—For instance, out- 
side the Welland, which I have mentioned, we consider 
there is no sewage at all coming down from the Welland, 
and the mussels are fatter there than they are below the 
Boston river, where the sewage does run down, but that 
is owing, perhaps, to the land drainage, and also to the 
natare of the bottom. It is surprising, the difference. 


16482. Probably the land drainage there supplies some 
of the material that is also present in the sewage ?—Wa 
look upon the nature of the bottom more than anything 
else. 


16483. Quite so, but I am only trying to point out 
that, although it is very obvious from what you have 
said that sewage in a certain condition may be directly 
injurious to the shell fish, interfering with their gills 
and choking them in that way, there is no adequate 
evidence that otherwise sewage in a certain condition is 
injurious to them ; indeed, there is a certain amount of 
evidence that they feed upon that, and flourish upon it, 
as you yourself said they fatten upon the sewage ?— 
Yes. 

16484. So that it is not against all sewage that your 
contention ought to be, but against sewage under certain 
conditions ?—Well, I am trying to refer to the health 
point, not to the mussels, 


16485. You mean to the health of man?—To the 
health of man. 


16486. Quite so; well, how is the health of man 
affected by these shell fish being subject to sewage con- 
tamination P—Well, I can only follow the evidence given, 

16487. It is not that the shell fish themselves are un- 
healthy, I think, is it ; the shell fish themselves are not 
rendered unhealthy by the sewage, but there are certain 
germs carried down in the sewage which, though not 
‘njurious to the shell fish themselves, remain in the shell 


fish P—Yes. 


16488. And are carried from the shell fish to man ?— 
To man. 

16489. Cause disease ?—Yes, that is so; that is our 
view. 

16490. You have repeated here your phrase, “crude 


i : 
sewage ” ; you seem to object to crude sewage much more 
than to treated sewage?—Yes, we do. 


16491. Well, but that treatment, in order to prevent 
the sewage being injurious to man through the shell 
fish, must be carried so far as to remove all the germs of 
disease ?—Yes. 


EVIDENCE. t 


16492. Ordinary purification of the sewage would 
simply remove a great deal of the solid matter in suspen- 
sion ?—Yes. 


16493. But allow the germs still to be in the sewage ; 
that treatment would not prevent the oyster bed being a 
means, or the mussel bed being a means, of disease to 
man, so that you want, in order to keep the mussel bed 
or the oyster bed completely free from the possibility 
of conveying disease, you must have complete treatment 
of the sewage; destruction of all the germs in it?—As 
far as I understand the treatment of filtration of sewage, 
it destroys the micro-organisms in the sewage—destroys 
many of the germs. I am not speaking from any 
authority ; that is the view I have taken. 


16494. That is your view ?—Yes. 


16495. You require the germs should be destroyed, 
and you understand that the ordinary filtration pro- 
cesses do destroy those germs ?—That in addition to 
running down stream and other natural things. 

16496. So that if it were proved that those systems 
did not destroy the germs your confidence in the treat- 
ment would be shaken ?—Yes, but I am not aware of the 
sea water being dangerous if taken from any distance. 


16497. That is another matter coming in; quite so. 
Your committee has apparently very limited power ?— 
Yes, 


16498. And you think those powers should be in- 
creased P—Yes, I do, 


16499. To what extent, and in what way?—Well, 
it has been really the business of the committee, as I 
have already pointed out, to protect the fishing, but if 
they had any mind to also protect the health of the 
community by prohibiting the taking of shell fish near 
sewer outfalls I consider it would be beneficial. 


16500. That power you have not at present ?—No. 


16501. You do report, I suppose, to sanitary authori- 
ties all such cases; have you done soP—No. 


16502. You have not done so at all?—Not the im- 
provement in the sewerage. Any alteration in the 
sewerage is submitted to us at the present time by the 
Local Government Board, and I have made inquiries at 
the different places whether there is danger or not. 
The other week I made a report about an extension of 
an outfall at Hunstanton, close to shell fish beds. 


16503. You made that report to whom ?—T. made that 
report to my committee, 


16504. To your committee; what use does your 
committee make of that report?—Well, if it was a very 
bad case they would simply bring the matter forward to 
the Local Government Board. 


16505. And you think that your committee ought to 
have power to close down beds which are injurious to 
human lives P—Yes. 


_ 16506. (Dr. Burn Russell.) Have you any experience 
in your district of the influence of manufacturing sewage 
on shell fish ?—No. 


16507. It is chiefly domestic sewage? — Ordinary 
domestic. There are very few manufacturers, very few 
factories, either at Boston or Lynn. I am not aware of 
rather coming from them that is detrimental to shell 

sh. 


16508. I suppose the food of these shell fish, or a cer- 
tain species of them, is very largely something that is 
invisible to us, in what seems to us to be pure water P— 
I do not think we know so much as we should do about 
the requirements of the shell fish. 


16509. What is the result of the transplanting of those 
mussels to the Norfolk coast; do they multiply and 
increase in size?—They do not multiply, not in those 
waters, but they increase in size very rapidiy, and they 
are also well fished ; they are full of fish inside, 


16510. Can you express in weight the difference be- 
tween the shell fish that are placed there and the export 
for use throughout the country. I thought I heard you 
say that they increased in weight three or four times ?~— 
Yes; well, quite that. It really depends upon the size. 
A mussel from 2in. to 24in., I think, half doubles itself 
in weight in the fin. 


16511. So that if you put 1,000 tons of small 
mussels, down, the result is several thousand tons ?— 
Yes; it is very difficult to arrive at the quantity. Of 
course, there is a loss from natural causes by stoms and 
by choking, and one thing and another, but you could 


Mr. AL. 
Donnison. 


24 Feb. 1903. 





Mr. H. 


Donnison. 


2 Feb. 1903, 





8 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


put it every 1,000 tons would be quite 4,000 or 5,000 
tons, 

16512. Do you know whether they are cooked in any 
way before being eaten ?—I believe in nearly all cases. 

16513. Cooked ?—Yes, 

16514. Boiled ?—Boiled. 

16515. I think you used the words “ blue mussels,” did 
you not ?—No. 

16516. It must have been an error in my hearing P— 
I do not know of any. 

16517, I thought you used the phrase “ blue mussels ” ? 
—No. I understand the words “blue mussel”; you 
sometimes get the blue of the shell with it rolling about 
on the sand, but I do not think it is generally known as 
the blue mussel. 

16518. (Colonel Harding.) The district that your com- 
mittee is connected with turns out an enormous quantity 
of shell fish ?—Yes, enormous. 

16519. Can you tell us how many cases there have 
been within the last 10 years where there have been out- 
breaks of epidemic disease alleged to be due to the con- 
sumption of shell fish in your district ?>—I am not aware 
of one case. 


16520. You are not aware of any case?—No. 


16521. Do you suggest to us that in connection with 
mussels the danger is much less likely to arise than in 
connection with oysters, because the mussels are 
always cooked ?—Well, they are boiled very lightly; in 
the case of cockles they are only just steamed open, ” 

16522. But in the case of mussels they are more 
thoroughly cooked than cockles generally ?—Than cockles 
generally, yes. 

16523. And you would be prepared to find there would 
not be the same danger from the eating of mussels than 
there would be from the eating of cockles?—I should 
say that there would be a like danger, and quite as much 
as from oysters. 

16524. Although you say the mussel is generally more 
thoroughly cooked, you still think that there would be 
danger ?—Yes. 

16525. But as a fact, in your district you are not 
aware within the last 20 years of any outbreak of epi- 
demic disease which has been alleged to be due to the 
consumption of mussels ?—I am not, but I would like 
to add that the poor people eat mussels, and J do not 
think a case of death from eating mussels has been 
traced so well in the past as it has been with oysters. 


16526. You think that it is exceedingly likely that 
deaths from disease may have arisen without being 
directly connected with the consumption of those shell 
fish ?—That is my opinion. 

16527. Now, you toid us that you had taken some 
action in one case against an authority which was 
turning out sewage, but that they were protected by 
some big Act +—Yes. 

16528. Now you have powers under Section 2 of your 
Act to make bye-laws against the introduction of liquid 
matter or sewage in your district, have you not /—Yes. 

16529. Where such matters are found to injure the 
sea fish or sea fishing /—Yes, that is so. 


16530. Well, you would consider, would you not, it 
was an injury to the sea fish if during the outbreak of 
disease the consumption of the fish was largely re- 
duced /—Yes. 


16551. Have you in fact ever taken any action in such 
cases where the parties have not been protected by an 
Act of Parliament or by a Provisional Order; have you 
ever taken any action to prevent the discharge of 
sewage ?—I already pointed out I am not aware of a 
single death from eating these mussels. 

16532. So that you have not had occasion to take any 
action ?—We have had no occasion; it is only at the 
present time that the Corporation have been dumping 


the sludge on top of these mussels, the fishermen 
objecting, and also knowing the danger or thinking. 
that there is danger in this sludge. 

16533. In that case you thought it necessary to take 
action /—In that case we thought it necessary, and that 
is the only instance in which the committee has taken. 
action. 





Letters Subsequently Received from Mr. Donnison. 


Eastern Sea Fisheries, 
Boston, 


2nd March, 1903. 


Dear Sir,—In my evidence I mentioned the advisa- 
bility of Fisheries Committees protecting the public 
from impure shell fish. 

lt is only right to point out that the maritime coun- 
ties alone pay the expenses of the committees, and that 
the county councils concerned bitterly complain at 
having to do so. In some cases the county council 
representatives have been instructed to oppose the 
proposed expenditure of the Fisheries Committee. The 
present arrangement is certainly unfair, as a fish supply 
affects the whole country. A Fisheries Committee, in 
my opinion, would be a suitable authority to safeguard 
the public against polluted fish, but the cost should be 
made a national one. 

With regard to the fact that some sewage will fatten 
shell fish, [ would like to mention that none of it, so far 
as I am aware, will quicken the growth of shell. A 
strong current affects growth of shell very much, and in 
some cases the fish as well. A short time ago | took 
some mussels from a channel buoy, which had been 
down exactly two years, and they were 3) inches im 
length. On some of the beds a two year old mussel does 
not exceed 1$ inches in length. I could give many 
instances of rapid and slow growth of shell and of the 
fish inside, quite apart from sewage. 

In January, 1899, there was a leakage of creosote in 
one of our rivers. Soon afterwards complaints were 
made in the inland towns about mussels and covkles, 
which were thought poisonous. No one was hurt, but 
the alarm became so general that the press took note of 
it. This illustrates hew fish are affected by what is in 
the water. 

I should like you to mention the aforegoing to the 
Commissioners. Yours obediently, 


H. Donsison. 
F. J. Willis, Esq., 
Secretary. 


Eastern Sea Fisheries, 
Boston, 
March 14th, 1903. 

Dear Sir,—I am sending by this post duplicates of 
charts as desired. 

The chart of the Wash shows our mussel scalps. 
(marked blue), and cockle beds (marked red). There 
are niany other places from which these fish are taken 
in less quantities. 

I visited a cockle bed about a month ago, and 
measured a square foot of average ground. In ‘this 
space I found over 1,000 brood cockles. ‘The bed was 
roughly one mile in length by one-third mile in width. 
This will give you some idea how thickly they sume- 
times lie in the sand. 

Periwinkles are mostly obtained from mussel beds. 

Oyster fishing with us is of no importance. 

The principal whelk grounds are situate off the 
Norfolk coast. There are also some good grounds im 
the lower portions of the Wash. 


Yours faithfully, 
H. Donyison.. 
¥F. J. Willis, Esq., 


(See Charts VII. and VIII. and Photographs below.) 
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MINUTES OF EVIDENCE. 


FIFTY-SEVENTH DAY. 





Wednesday, 25th February 1903. 





PRESENT : 
The Right Honourable The Earl of IppgsLEIcH (Chawrman). 


Sir MicHart Foster, K.¢.B., F.R.S, M.P. 
Sir Wirt1aAM RAMSAY, K.C.B., F.B.S. 
Major-General C. Puipps CAREY, C.B., R.E. 


Mr. W. H. Power, ©.B., F.R.S. 
Colonel T. W. HArDINe, J.F. 
Dr. JamMEsS Burn RussE.t. 


Mr. F. J. Wriuls, Secretary. 


ALSO PRESENT— 


Dr. A. C. Houston. 


| 


Dr. BULSTRODE. 


Mr. Hersert Witi1am Grsson, called ; and Examined. 


16534. (Chairman.) You come before us representing 
the Kent and Essex Sea Fisheries District ?—Yes. 


16535. Well, now, would you tell us the limits of 
your jurisdiction ?—The Committee was formed under 
‘an Order of the Board of Trade in pursuance of the 
Sea Fisheries Regulation Act, 1888, and the limits of 
the district are practically from Dovercourt to Dun- 
geness, but lines are drawn across the mouths of cer- 
tain rivers. A line is drawn across the mouth of the 
River Colne and also across the Medway, but other- 
wise the district practically covers the whole of the 
coast of Essex and Kent. 


16536. Then, with those three estuaries that you have 
mentioned your jurisdiction does not extend far ?—No, 
in the Thames we come just about to Leigh. Leigh is 
just about the Thames Conservancy jurisdiction, and 
a line is drawn from the “ Crow Stone” to the London 
Stone on the other side. 


16537. Now, what authorities do have jurisdiction 
over the waters of the Thames, the Medway, and the 
Colne ?—In the Colne practically, I think the Corpora- 
tion of Colchester. 


16538. (Sir Michael Foster.) The whole of it?— 
Practically the whole of the Colne. Yes, and in the 
‘Thames the Thames Conservancy Board, and in the 
Medway there is a Medway Conservancy Board, I 
‘believe. 

16539. (Chairman.) Do you consider that your own 
jurisdiction ought to be extended up those rivers ?—I 
‘should say not. 


16540. And what jurisdiction have you got over the 
waters of the Crouch and the Roach ?—As regards the 
Crozch, Roach, and the Blackwater, we go right away 
up the tidal portions, miles of each river. 


26541. And have you exercised any jurisdiction there ? 
—‘n those rivers? 


16542. Yes ?—Yes, we have prosecuted—well, in two 
Tivers for breach of the bye-laws; for taking fish in 
the close time. 


16543. (Sir Michael Foster.) Which were those ?—In 
the Blackwater there was a prosecution near Maldon, 
and in the Crouch there have been prosecutions near 
Burnham. 


16544. How near Maldon does the tide go up in the 
Blackwater ?—It is tidal just above Maldon, J think, 
sir. 


16545. Above Maldon ?—Yes. 


16546. (Chairman.) Does your jurisdiction extend to 
storage beds or ponds on the foreshore or the shore ?— 
I should say not. The Sea Fisheries Act excepts 
private rights to fish, etc., and no doubt storage beds 
are private rights, but we have done what we could to 
watch oyster beds which might be polluted, and also 
to get improper storage beds removed. 

16547. And, now, could you give us any instance in 
which you have done it?—Yes, in the Colne, although 
I am afraid it is outside our jurisdiction. We took 
the matter up at Wyvenhoe, and we found some storage 
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places which were not satisfactory, and we had them 
removed. 

16548. (Sir Michael Foster.) But if you have no 
rights what method did you take to get them removed 
at Wyvenhoe ?—We used persuasion, sir. 

16549. Persuasion?—That was at the time of the 
previous oyster scare. 

16550. (Chairman.) What staff have you got?—We 
have two head fishery officers, one for Kent and one for 
Essex, and about seven or eight and twenty other 


officers scattered over the district—fishermen, pilots,. 


and others who communicate with the head officers if 
necessary, and the head officers communicate with me, 
and I bring any matter before the committee. 


16551. And have you got ample facilities for paying 
visits to the fisheries when you want to ?—I do not think 
we have; we have considered the question of having a 
permanent steamer, but it is a very great expense, and 
we have not got to that yet. 


16552. (Sir Michael Foster.) You would have it if 
you could afford it ?—Well, we can go to any expense 
we like. We can draw on the county rates of Essex 
and Kent, but it is an expense which we do not feel 
justified at present in incurring. 


16553. (Chairman.) Have you got any facilities for 
bacteriological or chemical examination if you want to 
examine either the fish or the effluents?—Not as a 
Fisheries Committee. If I wanted assistance as re- 
gards the Essex coast, I should go to the Essex Medical 
Officer of Health, Dr. Thresh. 


16554. Have you got a Medical Officer of Health who 
is officially entitled to advise you?—I do not under- 
stand. 


16555. Have you got a Medical Officer of Health who 
is officially entitled to advise you ?—No. 


16556. Then, if you took to the Medical Officer of 
Health some fish, and asked him to examine them in a 
bacteriological manner, he would do it, and he would 
charge his own expenses to the County Council, or to 
you ’—Well, we have never done such a thing. You 
see the majority of oyster beds are private property, and 
though we exercise what jurisdiction we can if things 
are really wrong there, we look to the private owners to 
put the matter right at their own expense. I mean we 
do not, as a matter of fact, take samples of fish from 
different parts, and submit them for examination, to 
see whether they are healthy or not. 


16557. You have never had either sewage effluent or 
fish examined either bacteriologically or chemically? 
—No, except indirectly through the Board of Trade, or 
by our own county Medical Officer of Health. You see 
T am also acting clerk to the Essex County Council, so 
that if there is anything wrong in the Fisheries Com- 
mittee which I wish to bring forward through the Sani- 
tary Committee of the County Council, I can get it 
looked into. 


16558. (Sir Michael Foster.) Lhat is a kind-of private 
information, is it not?—Yes; for instance, we have a 
report here from Dr. Thresh on the state of the waters 
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in the Thames near the outfalls, which I make use of 
for fishery purposes. | . 

16559. (Chairman.) Can you give us a brief outline of 
the following industries in your district, and indicate on 
the map their distribution, the cockle industry, the mus- 
sel industry, the periwinkle industry, and the oyster in- 
dustry /—I could do it to a certain extent, not altogether 
accurately, because, of course, personally I do not visit 
the dictrict ; but dealing first of all with the oyster lay- 
ing—I may say the marking on that map has nothing 
to do with my district; it is not an official map of the 
district, it is one I use for reference.—{Witness indicated 
on the map the position of the several bed “ layings, etc.) 

16560. What has your Medical Officer of Health 
done ?—He has only done what he has under the direc- 
tion of the Essex County Council. As county medical 
officer it is his business generally to see to the health 
of the county, and as soon as he knew of this last 
scare—this cockle scare—he went to Leigh and made 
sundry examinations, and he has also worked his way 
all up the coast, and looked into the state of the oyster 
fisheries generally. 

16561. Well, then, has he reported on them?—He 
hag in some cases. For instance, at Burnham, that is 
the Crouch fishery, he has reported that it is compara- 
tively pure. As regards the Thames he has, to a great 
extent, I think,;condemned the estuary altogether as 
a proper place for shell fish. 


16562. Has he reported upon the estuary. of. the 
Thames ?—He has from time to time reported. He 
reported on the cockle industry, that the creek at Leigh 
was more or less polluted. There have been outbreaks 
of disease from fish taken in and around Southend, and 
at Whitstable, too, things are not altogether as they 
should ‘be. 


16563. And are those reports public property /—No, 
not altogether, I think. 


16564. Now, will you tell us the number of persons 
that you estimate are engaged in the shell fish indus- 
tries in your district?+—-That I am afraid I cannot do, 
There is an official return to the Board of Trade every 
year, which, I think, will be the best means of getting 
that information; it is incorporated in their Annual 
Report. It deals: with the number of men at’ each 
port, but I may say that the oyster industry alone 1s 
a most important one, especially in Essex. 


16565. And ‘then you would not have any noticn as 
to the approximate value of the fishing industry in your 
district +No, because parts of it are in private hands 
—private companies under grants from the Board of 
Trade. And then there is the general open fishery, 
what: we call the common grounds; there is a number 
of oysters there; there is a large large amount ‘of spat 
there; there is what is called “culch,” too, which is 
ee and it is difficult to get any return as regards 
that. 


16566. (Sir Michael Foster.) What does it exactly 
mean—the open grounds; that anyone may go and 
fish there /—Exactly, say for oysters, or whatever there 
is there—mussels. 


16567. (Chairman.) Now have you any reason to sup- 


pose, or to know that there are, or have been, any- 


infected shell fish in your district ?—There is nc doubt 
about it ; IT have no doubt whatever. 


16568. And have your committee taken any action to 
protect. the shell fish from pollution?—Yes, we have 
done all in our power ; we are considerably fettered by 
the provisions of the Act of 1888—the Sea Fisheries 
Regulation Act, which prevents us from making bye- 
laws prejudicially affecting the power of the sanitary 
or other local authority to discharge sewage in pur- 
suance of statutory powers. The majority of authorities 
do discharge sewage: in. pursuance of statutory powers 
under the Pubiic Health Act or under private Acts, 
therefore we can do but little. Wherever any scheme is 
to be altered, or there is a proposal for a new scheme, 
the Bcard of Trade now send it down to us for our 
comments, and we make our comments upon it, but 
generally the scheme is approved im the end, because 
the Board of Trade apparently only have very limited 
powers. They have to look at the matter from the 
point of view of the owner of the foreshore, and we 
have raised certain objections which they try to meet 
as far as possible; but it is generally a matter of com- 
promise, and the provision very often is that they 
give their consent provided thst the sewage is let out 
at certain states of the tide, and that certain things are 
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done. Well, those conditions probably reach the 
authority, but whether they reach the engimeer, and 
whether they reach the ordinary man who is there at 
the works, is doubtful, and there is probably nothing 
to prevent the man who is well away from all other 
dwelling-houses, doing pretty much what he likes there. 
His business is to get rid of the sewage, our business. 
is to see that it is only got rid of at certain states of 
the tide. It seems to me very essential that there 
should be some means of checking this man in his 
duties. — 

16569. Has it been your practice in the past to attend. 
Local Government Board inquiries as to sewage dis- 
posal when they have been held in your district, and 
to put before the inspector the conditions as to shell 
fish distribution in the vicinity of the proposed outfall ? 
—Not as a rule. 


16570. And have you any power to register oyster 
Yayings, mussel layings, or cockle grounds, to prevent. 
these shell fish being brought or gathered from beds. 
or polluted sources, or to insure that the industry 
generally shall be conducted on wholesome lines ?—To 
a certain extent. For instance, if there is a public 
mussel ground which is being polluted we should make- 
a bye law prohibiting the taking of mussels from that 
bed for a certain time. But if it was a private oyster 
ground, say, for instance, the Tollesbury Company’s 
ground, we could not make a bye-law there except: 
with their consent, and it is hardly likely that’ they 
would consent to: have their layings shut up. They 


would immediately want compensation. 

‘16871. (Sir Michael Foster.) The public grounds, I 
suppose, ‘are only a very small fraction of the total 
yielding ‘grounds ?—I should think so, ce, i 

16572. The main duties of your committee, Mr. 
Gibson, are, I see, first, to prevent the taking of imma- 
ture fish ?—Yes, that is one object of our powers. 

16575. That, of course, does not concern. us here ?— 
But I may explain that the chief object of the passing 
of the Act of 1888 was to put a stop to the throwing 
of rubbish into the Thames, old bedsteads, iron, and 
that kind of thing, which was detrimental to the fish- 
ing and to the fishing nets. 

16574. But I thought that the establishment of the 
Fisheries Committees over the Kingdom was mainly 
directed towards preventing the taking of immature 
fish, and the premature destruction cf fish ; is not that 
so?’—I think that followed, but the original movement 
in the matter was on account of the state of the Thames. 

16575. Were you the first Fishery Committee I 
think we were one of the very first districts, and then 
other districts were ‘created all round the coast. 

16576. And the bedsteads were the cause of your 
existence /—Partly, yes; the refuse that was thrown 
into the Thames, and thrown in anywhere... We had 
a number of prosecutions at first, and we came to terms 
both with the Admiralty and with the London County 
Council. bait Pay ox 

16577. So that Clause 2 E of the Act which gives you 
power to make bye-laws “ for prohibiting or regulating 
the deposit or discharge of any solid or regulating sub- 
stance detrimental to sea fish or sea fishing.” That 
really was an essential part of your duty ?—Exactly so. 

16578. But you are exceedingly hampered in that 
by Clause 13, which you read just now?—Yes. 


16579. First of all with regard to the discharge of 
this refuse perfectly independent from the sewer out- 
fall +-Yes. 

16580. That has been a great trouble ?—Well, that. is 
dealt with by Bye-law No. 15:—“ The deposit or dis- 
charge of any solid or liquid’ substanée detriméntal to 
sea fish or sea fishing is héreby prohibited.. Provided 
that this bye-law shall not apply: (1) To the deposit or 
discharge of refuse by the Lords Commissioners of the 
Admir«lty in the River Thames below the Mouse light- 
ship amd near the Mouse Sand; or (2) to the deposit 
by any other person with the consent in writing of the 
committee given under the hand of their clerk, and 
confirmed by the Board of Trade, of any such solid or 
liquid sukstance on an area shown on a chart referred 
to in the consent, and in accordance with the vonditions 
laid down in that consent. Any person acting in con-_ 
travention of this byc-law shall on summary conviction 
be liable for each offence to a penalty not exceeding 
£20." . ol 

16581. You are reading now from *—From one of our 
own bye-laws. \ 
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-16582-3- -From,one of your own bye-laws?—And T mwy 
way, as regards ‘the Lords Commissioners of the 
Admiralty that they deposit within this given area at 
a very largely’ increased expense to the nation. The 
London County Council deposit in the Barrow Deeps 
by arrangement, it being shown that practically that 
is not detrimental to the fisheries, there being no 
fisheries in that particular part, but I believe there is 
evidence now to show that although this enormous 
amount of refuse has been depesited there, there has 
been no silting up of any kind, and, therefore, it may 
be assumed that this refuse disperses by degrees, and, of 
«course, it might be washed all round the estuary. 

/16584- What in! the first place is the nature of that 
woefuse ; the refuse which is dumped down. in the Barrow 
Deeps by the London County Council /—That is: solid 
sewage refuse. | 
~ 16585. Sludge ?—Sludge, yes, which they cannot <is- 
pose of and discharge into the river at their outfalls. 

16586. A large quantity consists of chemical materials 
which have been added to the sewage?—I believe tb 1s 
hemically treated before it is disposed. of. 

16587. There is no evidence that that has been in- 
jurious to the fish or the other inhabitants of the sea 
at the Barrow Deeps themselves?—No, not at the 
Barrow Deeps themselves. 

16588. You succeeded in preventing the deposit of 
bedsteads and other things ?—We have. 

16589. So that the mere mechanical interests in the 


fishery, the nets and so on, are not at all injured by. 


this7—No, I may say that we have reason to believe 
that the London County Council sludge boats do not 
always go to the Barrow Deeps. It is absolutely dented 
by the London County Council that such a thing 
happens, and they always assure us that if they found 
it out the captain of the beat would be instantly dis- 
missed. That has been before us, and that has been 
tated to other bodies, but we still have reason to believe 
that they do not always go to the right place. 

16599. And it is one of the difficulties that there is.no 
adequate means of ascertaining /—We have not caugat 
them; but now a system, I believe, exists that these 
boats have to report themselves at one of the lightships, 
and so there is'a sort of check. fyi 

16591. (Colonel Harding.) Is the suggestion that they 
go further than the Barrow Deeps?—No ; they do not 
go so far—that is the suggestion. 

16592. (Sir Michael Foster.) But if they do not go so 
far they would still be within your area?—Oh, yes. 

16593. But do I understand, Mr. Gibson, that at 
present there is really no’ harm being done by this 
deposit of material by the London County Council at 
the Barrow Deeps ?—Not at the Barrow Deeps, because 
that is not a fishing ground, nor is it a navigation 
ground. 

16594. Well, but you seam 'to think that the material 
dumped down there is carried away by currents and 
go on from the Barrow Deeps to other places, where it 
does interfere with the fishes, using fishes in the very 
general sense. I gather that is what you said just now? 
—I would rather put it in this way, that looking to the 


immense amount of sewage that directly or indirectly 


finds its way into the Thames, and looking at the fact 
that the London County Council are daily putting Into 
the river this immense amount cf sludge. ©: 

“16595. A large portion of which is not sewage but 
chemicals?—Chemicals; anyhow, that together is to a 
certain extent at least polluting the Thames. ,, 

16596. Then your view that the» material, keeping 
ourselves at present entirely to this sludge dumped 
down at the Barrow Deeps, your view that that 1s in- 
jurious to the fishing industries within your control, is 
a theoretical opinion ; what distinct evidence have you 
got of it No, I do not think it is theoretical. 


16597. What evidence have you that the material 
dumped down at the Barrow Deeps has been carried 
away to regions where there are fishes of one kind or 
another, and has interfered with those fishes; what is 
the evidence?—Well, if I may be allowed to put it this 
way, some time ago a number of carcases of animals 
were condemned, partly through the Board of Agricul- 
ture. I do not know whether it was through ignorance 
or not; numbers of these carcases were thrown over- 
board—the majority of those carcases were washed up 
on. the Essex coast beyond the estuary, all up Clacton 
way, and the county of Essex were put to hundreds of 
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pounds of expease burying—gétting rid of those car- 
cases. Those were thrown over, as far as I can make 
out, not far from the Barrow Deeps, and they all washed 
to the Essex coast. I think, following that principle 
out, refuse would find its way to the fishes. 

16598. That might be taken as evidence of the action’ 
of the currents ; but what I was asking you was, ‘what 
evidence have you that the refuse itself, if so washed, is 
injurious to the fishes, using the word fishes in the’ 
very general sense of the term?—You have the fact 
that certain fish at Leigh, at Southend, and at other 
places are tainted apparently; they must be tainted; 
being in the water, by what:is in the water. 


16599. When you say tainted, do you mean that the 
flash of the fish is tainted, or that they contain some 
polluted water in their insides ?—No ; I say that they 
are affected with some bacillus; but if they are the 


taint may bring on disease. J do not think I can carry 


it further than that. It is rather scientific. - 


16600. Your position is thig: I mean that at Leigli, 
and so on, certain shell fish there have been proved to 
be contaminated by sewage, and to carry pathogenic 
organisms, and you presume, therefore, that the same’ 
is applying all the way along the coast, where the 
material 1s washed from Barrow Deeps?—Well, I have: 
just thought of an absolute case. Messrs. Baxter, the 
oyster merchants, had “layings” im the mouth of the 
Thames near Leigh, off Hadleigh; they became so 
polluted that they had to take them away altogether 
within the last few years. ¢ thet oes 

16601. Quite so, but I suppose that the material 
which got washed from the Barrow Deeps is relatively 
small to the rest of the sewage which is coming: down: 
the Thames from the works?—I do not know, sir; you 
have these enormous great hoppers day by day doing it. 


16602. Anyhow, the question of the Barrow Deeps is 
simply a side question to the general question. of sewage 
in the estuary ?—I think if it were.a question of the 
Barrow Deeps alone the Fisheries ‘Committee would not 
have serious grounds for complaint as far as I know. 


16603. Then,-under the Act ‘you are prohibited from 
taking any action in these matters ?—Practically, yes. 


16604. Such action as you do take would be governed, 
I understand, not because this sewage is injurious to 
the fishes themselves—the shell-fishes themselves—but 
it is injurious to the fishing interest, because it renders, 
or it is liable to render, the fish hurtful. when taken, 
and therefore when it occurs the fishing industry is in- 
jured ’—I would go further than that, because directly 
you get this sludge washing over the fishing grounds the 
fish leave, unless you have a nice clear, sandy bottom—I 
mean, the fish will not be there. — : 


16605. You have evidence of that ?—Yes. 


16606: I mean, that: the actual fish themselves had 
been driven away ?—They would be driven away. 


16607. But you have evidence that they have been 
driven away ?—Well, that is difficult to say. I mean, 
there are so many things that will drive fish away. A 
bad season will drive them away, and they will not come 
up at all, simply because the wind is wrong, or some- 
thing of that kind. . 

16608. I want to know exactly your position,, Does 
the sewage interfere with the general prosperity of the 
fishes themselves, or does it interfere with the prosperity 
of the fishing industry, because it renders the fishes 
objects of suspicion ?—Both, I should say. 

16609. Well, then, what evidence have you of the 
former—is it not a fact?—The practical fishermen 
tell me—I cannot go further than that—that if there is 
this bad stuff put upon a fishing ground the fish will not 
come there. 


16610. (Sir William Ramsay.) Is there evidence that 
the grounds are really dirty ?—Yes. 

16611. They are dirty?—They are dirty. 

16612. (Sir Michael Foster.) Can you refer us to any 
evidence of that kind ?—I think you would have to call 


‘the fishermen for that. 


16613. (Mr. Power.) Do they not complain also that 
they get their nets full of the garbage, and that it takes 
them many hours to clear their nets ; that. thus they are 
driven away from the fishing grounds ?—I do not think 
it goes so far as that, because there is an immense araa 
for this sludge to work over. 
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16614. But the discharged refuse drives along with 
the tide; have you heard no complaint of that sort? 
—No. 

16615. (Sir Michael Foster.) Is it not a fact that the 
material of the sewage, at all events, that it has been 
acted upon to a certain extent with sea water and mixed 
with a certain quantity of sea water, attracts a very 
large number of minute organisms, minute crustacea, and 
so on, which actually live upon the sewage, and that 
these crustacea attract fish and form food for the fish, 
so that between the two it is the sewage which contributes 
to the advantage of the fish P—That may be so, but when 
those fish are caught, clearly they are not fit for human 
food. 

16616. But what evidence have you as to that P—They 
are tainted. 

16617. By fish, I mean all vertebrate fish ?—Yes. 


16618. Do you think we have any evidence of disease 
being carried through fish in that way ?—I do not think 
that the flesh of fish would be affected. 


16619. From your knowledge of the fishes, is there any 
truth in that statement which one has seen made here 
and there that sewage to a certain extent may contri- 
bute to the vertebrate fish population P—Not, I think, in 
a great mass of water; no, not like the Thames estuary. 


16620. But when it is diluted it produces its effect 
with less danger >—Oh, but it is the stationary fish that 
are affected, that are there from tide to tide. Sewage 
is constantly passing over them and being deposited and 
lifted up again, and being deposited again. I do not 
know if you know Southend. If you look at the state 
of the mud there you will get a pretty good idea what 
the estuary is ; you will get over your ankles in black 
mud, 


16621. Then is your position that the discharge of 
ordinary sewage—we will pass away from the dumping 
down—do you think that these sewage discharges are 
interfering with the fishing industry, and that you have 
no adequate power for applying a remedy ?—Yes. 

16622. You say that up the rivers which were within 
your control, the Crouch and the Blackwater, you have 
control over the tidal portions only ?—That is so. 


16623. Is there any large discharge of sewage in the 
portion of these rivers beyond the tidal portion which 
would be carried down, and so be injurious?—No, I 
should think not; there are small villages. 


16624. As you say, Maldon is within the tidal area /— 
Yes, I think I may say that really looking at the matter 
in this way it is a question between sanitary interests 
and fishery interests. Where the fishing interests are 
very ancient, and probably earlier than the sanitary in- 
terests, then we think the fishing interests should be 
very carefully safeguarded. When, on the other hand, a 
concession has been granted, say, for an oyster company 
to put oysters in a certain spot recently, and at that 
time there was existing the big sewer further up, I do 
not think that we can say very much, but we do venture 
to suggest that the existing outfalls should be watched, 
and that as regards new outfalls, none should be sanc- 
tioned near shell-fish beds, and that there should be some 
method of checking the conditions which have from 
time to time been imposed as regards the discharge of 
sewage at certain states of the tide. I do not think we 
can ask for more than that. I mean that we cannot ask 
that the whole of the sewage system of the Thames 
should be taken away; I do not see how we can, but at 
the same time a great deal might be done to ameliorate 
the conditions if the sanitary authorities, from the Lon- 
don County Council downwards, chose to do it. 


16625. May I ask you, within your area do you know 
the number of beds and layings which are older than 
the existing sewers?—I should not like to say. I am 
afraid you might take me back to Roman times. I 
ae the Colchester layings are as old as the Roman 

imes, 


16626. Roughly, have you any idea—is the majority of 
the layings layings which were there before?—I say 
the oysters were there before the sewers in many cases. 

16627. (Sir William Ramsay.) Perhaps the easy way 
would be to ask if you know of any recent oyster layings 
which have been granted in your time?—There have 
been grants within the last 30 or 40 years—two or three, 
But just to give an instance of a case: Herne Bay; 
they have got an outfall there going out to sea pretty 
much, I think, in front of the place, and in close prox- 
imity to shell-fish beds. The state of the effluent is not 
satisfactory. A little time ago they asked for permis- 
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sion to extend that effluent a little further out to sea. 
They got that permission. That again brings that out- 
fall nearer to valuable fisheries. Well, I would venture 
to submit that a thing of that sort should not be done- 
in these days unless after the most careful consideration. 
and proof that the sewage cannot be taken elsewhere, 
because it is simply perpetuating what is already a serious. 
nuisance, not only from fish, but from general sanitary 
grounds. 


16628. (Sir Michael Foster.) You said a little while 
ago that where there was an oyster bed no new sewage 
outfall should be permitted. Just now you said it is not. 
possible to do otherwise ?—Quite so, 


16629. I mean, supposing there is a town which can 
only discharge—can only get rid of its sewage by dis— 
charging into the sea at a certain place—if that is the 
only possible way, you would not abolish the whole of 
their sewage for the sake of the oyster bed which had 
been placed there ?—Well, I do not know how far science 
has gone, but it is a question whether it is not possible 
to dispose of all sewage quite apart from using rivers. 
There must be overflow storm water, and that sort of 
thing, but a great deal of the dangerous matter might 
be got rid of. 

16630. The dangerous matter, yes; well, one or two 
of the witnesses before us have made a distinction be- 
tween what they call “crude sewage” and “treated 
sewage,” and they seem to think that it was only the 
erude sewage that was at all hurtful to the fisheries; is 
that your view ?—It would depend upon the place and 
the quantity. 


16631. There are two bad influences of the sewage; 
one is the more or less mechanical one, is it not—the 
large quantities of the material ?—Yes. 


16632. And the other is of its being the channel for an 
organism which may give rise to disease P—Perhaps I may 
illustrate what I mean in this way: Just above Leigh, 
where these cockles are said to be infected, is Benfleet. 
Benfleet within the last few years got the consent of the 
Local Government Board to put its sewage effluent into 
that creek. I have no doubt whatever that the 
sewage coming from Benfleet outfall has very largely 
contributed to the pollution of the Leigh cockles. That 
is because it is a very narrow place there; there is not 
sufficient breadth of water to minimise the harmfulness. 
of the sewage, but that has been done within the last 
few years. I say in a case of that kind every effort. 
should be made to keep that away from the fisheries 
just below. 


16633. No, my point was rather this, in this way: it is 
possible to treat the sewage in such a way that the 
effluent should be perfectly clear and limpid without 
smell; do you see any difficulty in permitting such an 
effluent to be discharged in the neighbourhood of your 
beds P—If it were possible to get and keep up such an 
effluent there would not be the least objection, but at 
present I do not think there is any authority who could 
put a perfectly pure effluent into the river, not even. 
the London County Council. 


16654. I am speaking now simply of a chemically pure 
effluent ; supposing it were so, would you be content 
with that P—If it were possible to turn perfectly pure 
water into the sea. 


16635. I do not say pure water ?—Chemically treated. 


16636. I mean, the sewage which has been treated, 
say, with chemicals, or otherwise; it appears quite 
pure ; there is no smell ; it does not decompose and is 
not in itself a nuisance, but may contain pathogenic 
organisms; may contain, for instance, the germ of 
typhoid fever ; the sewage may be rendered quite clear, 
and yet contain the organisms. You would demand, I 
suppose, that the treatment should not only be such as 
to render it no longer a nuisance to the nose or eye, 
but also, for the sake of the fishing industry, free from 
the germs of disease ?—Well, I should not call it pure 
unless it were free from the germs of disease. 


16637. And you would not be satisfied with the treat 
ment ?—No. 

16538. That is the point I wanted to bring out; so 
you do not agree with those witnesses before us who 
would be content if the purification were such as to 
simply render the sewage no longer a nuisance?—No ; 
certainly not. 

16639. You demand that the pathogenic organisms, 
the possibility of disease being introduced through the 
sewage into your fisheries, should be prevented P— 
Exactly. 
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16640. Have you any idea how the results that you 
wish for could be obtained, by what organsiation or by 
what measures? You yourself, you see, have no power. 
Your powers are limited by that section of the Act; you 
can only appeal to the Sanitary Committees of the 
country ?—Well, the cheapest way, if I might say so, to 
do the matter thoroughly would be to compensate those 
who have private rights in the Thames; get rid of them 
altogether, and then it would not matter if the Thames 
were more or less a sewer from our point of view. 

16641. The first point you will have to decide is 
whether injury is being done ?—Quite so, 

16642. Are you to be the sole authority for that ?— 
The Fishmongers’ Company have inspectors, the Cor- 
poration of London have their own experts and others ; 
they have examined these beds, and they say they are 
polluted. 


16643. Taking it over the country generally, you have 
no bacteriologist, and apparently you have no means of 
arriving at a scientific opinion ; therefore I suppose you 
would not be the proper authority. There would have 
to be some other authority to decide whether it was a 
case of injury or not ?—I think there would have to be an 
independent authority to decide such a question as that. 
Undoubtedly it would not do for us to decide it; it would 
not be fair. 


16644. Have you formed any idea what that indepen- 
dent authority should be?—I cannot say; I have never 
gone so far. 


16645. You come into contact with the Thames Con- 
servancy, I think ?—Yes. 


16646. That has never given rise to any difficulties — 
No; we have had little disputes now and again, but 
nothing serious. 

16647. Nothing serious; you have worked together 
very well ?—Oh, yes. 

16648. And you think what applies there might apply 
to other rivers in the country ?—But they have not suffi- 
cient powers or efficient powers; they cannot do what 
ought to be done. 

16649. If they had, perhaps you might be coming into 
conflict >—Well, I mean, for instance, they are perfectly 
aware of the state of the outfalls of the London County 
Council at Crossness and Barking, and so are we, but 
what can be done? All we can do is under an old Act 
to make complaint to the Local Government Board or 
one of the Departments. 


16650. And you think there is urgent need for steps 
being taken to remedy that?—I think so, and I think 
the fishing interests of the Thames are entitled to a 
certain amount of consideration. It is not necessary 
that their interests should be paramount, but I think 
they should receive some consideration, and I think 
they might be helped by stopping any new outfalls into 
the estuary, looking at what the estuary is from a 
fishing and commercial point of view. 


16651. That were not adequately and completely 
purified ?—Well, the pollution is growing bigger every 
day. For instance, London is constantly taking into 
its sewers 

16652. The addition of a perfectly pure effluent would 
diminish the pollution rather than increase it ?—But 
what I rather meant was this: only a few years ago we 
ksew nothing of any of these scares, or at any rate they 
were not made public. Now, they are occurring con- 
stantly, and the chief reason is because a larger amount 
of sewage has to be treated in a given area, The London 
County Council are constantly taking into their sewers 
additional authorities. Only a short time ago they took 
into their sewers the county borough of West Ham, 
with a population of 250,000; now they are going to take 
over Hast Ham, with a population of 100,000; and so 
they go on. That all means more sewage poured into 
the river and finding its way over the fish beds. 

16653. I suppose J am right in saying it is the scare 
which does the great damage to the industry, is it not? 
I mean that the industries would be willing to submit 
to very considerable restriction if they were assured that 
thereby those repeatedly recurring scares would be 
avoided in the future?—Yes; I am afraid something 
more than a scare as regards our district ; it is the fact, 
it is not the scare; I mean there is the pollution; we 
cannot defend it in certain parts of the district. 


16654. (Sir William Ramsay.) Is there any actual 
deposit over the shores on the coasts of Essex and Kent? 








I think you spoke of a black, slimy deposit ; is it an 
obvious thing ?—I cannot say whether it is harmful in 
itself. 
16655. No, is it an obvious thing—can you see it >— 
Oh, yes. 
16650. Is it smellable ?—Yes. 


16657. Does not that influence the population going to 
such seaside resorts ?—No. 

16658. They go all the same ?—They go all the same; 
with eighteenpenny fares they would go anywhere, no 
matter what the state of the place was. 


16659. (ALajor-General Carey.) In the case of the 
Herne Bay outfall extension, which you say has made 
matters rather worse than they were before the scheme, 
the District Council, I presume, went to the Board of 
Trade for permission to extend ?—I believe it did. 

es Was that referred to the Fisheries Committee ? 
—Yes. 


16661. As to the possible injury to the fisheries ?—It 
was, 


16662. Did they make any protest ?—There was a local 


inquiry, and in that case the Fisheries Committee was 
represented, I believe, 


16663. At the inquiry by the Local Government 
Board ?—I believe so; the Local Government Board in- 
quiry. One of our fishery officers lives at Herne Bay, 
and he took it up. 


16664. And do you say that the danger of extending 
the outfall was pointed out by the Fishery Committee at 
the inquiry ?—Yes. 

16665. And that nevertheless it was carried out ?—It 
was carried out. 


16666. In spite of your protest ?—Whether in a modi- 
fied form I cannot say, but it was carried out; the sewer 
was extended further into the sea, no doubt to preserve 
the shore and keep the people in a healthy state there. 


16667. But, as I understand, it brings it nearer to 
certain. shell fish beds than it did before?—Quite so, 
perpetuating the nuisance from the fishing point of 
view. 

16668. Did the Board of Trade take any action in the 
matter ; were they represented at the inquiry ?—I do not 
think they were ; I was not there myself. The Com- 
mittee employed a separate solicitor. 


16669. And as regards the discharge of sewage ai. 
certain times on the ebb tide, would there be any diffi 
culty in the Fishery Board ascertaining whether it was 
so discharged if they made any inspection at all of the 
coast ?—I do not think we have the means for doing that, 
at present, but if we had the means there is no penalty, 
I suggest there should be inspection, and a penalty re- 
coverable ina summary way, so that these men are kept 
up to their duty. ‘Their object is only their master’s 
interests, and if they can get rid of the sewage, etc., 
they care nothing for the Fisheries Committee; there- 
fore it is a temptation to them to manage the thing 
anyhow so long as they get rid of the stuff. 


16670. But the Fisheries Committee could ascertain 
without much difficulty that it was being carried out 
according to the original intention ?—They could if they 
employed an expert to do it, but whether the cost of 
employing that expert would be allowed by the Local 
Government Board auditor is another thing. 


16671. (Mr. Power.) Have you authority to enter 
upon their works and watch their proceedings ?—No, not 
if they are working under statutory powers ; they would 
be working under the Public Health Act. 


16672. (Sir Michael Foster.) Clause 13, Section “OC”: 
you say with regard to the local authority discharging. 
pone ies pursuance of any power given them under this 

ctr—Yes, 


16673. Is it always the case that a power is given, 
where a local authority discharges a sewer; can you 
always quote what power they are doing that. under ?—I 
do not know of a single authority discharging sewage 
in our district that is not doing it under statutory 
powers. 


16674. Under a definite statutory power?—As an 
authority, because where two drains join together it is 
a sewer under the local authority. 

16675. General, Local Act of Parliament. or a Pro- 
visional Order ?—Yes. 
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16676. In all these cases, therefore, there is either’ the 
general Act or a local Act, or a Provisional Order ?—Yes. 


16677, And you have satisfied yourself as a lawyer that 
that does exist in each case, because if it does not exist 
then they are removed from this bye-law, and you could 
proceed against them, could you not ?—No doubt they 
could, but if we found one sole authority turning some 
stuff in, comparing with the general amount of sewage 
going into the Thames, proceedings against that one 
authority would be of no value, I am afraid. 


16678. But this is a local authority, you say ?—Yes; I 
am not aware of any local authority going outside their 
statutory powers in discharging into the Thames. The 
London County Council have full power; all the Urban 
and Rural District Councils have, powers under. the 
Public Health Act. Then there are Provisional Orders, 
I -believe, in certain cases, but I am not. aware of oue 
doing it without some statutory power. 

16679. You have satisfied yourself, have you?—So far 
as I am aware, and I know the coast pretty well. 


16680. I suppose the Public Health Act of 1875?— 
Yes. 


16631. Under which section ?—That I would not say 
offhand. ‘ 


16682. (Chairman.) You do not pretend to be a master 
of the law, I suppose? 


16683. (Sir Michael Foster.) No; but, Lord Iddes- 
leigh, the limitation to the action of the Fishery Com- 
mittee depends upon there being a very definite power, 
and if the Fishery Committee acknowledge that there 
is that power they cannot proceed, and I suppose it is 
their duty to see in each case that there is that power? 
-—Yes. 


16684. Otherwise it would be their duty to proceed ?— 
Yes; I submit that there is that power generally. 

16685. (Sir William Ramsay.) You also say that it is 
not. worth while proceeding in a very few cases ?/—Not a 
bit. Supposing three or four cottages draining into a 
creek. One would not interfere; it would be a waste of 
money. 


16686. (Colonel Harding.) But do you think the 
Public Health Act gives them the statutory power to 
do this turning out of the sewage along the coast ?— 
Well, sir, I should not like to fight them upon the 
point without further advice. 


16687. There seems to be a clause, sir, bearing upon 
at—Clause 17. 


16688. (Sir Michael Foster.) The absence of a prohi- 
bition is a different thing from a specific power, is it 
not ?—Yes. 

16689. But have you not been content with the 
-absence of the prohibition, and not satisfied yourself 
that there is a specific power ?—Well, to put it another 
way, I should not think of advising my committee to 
take proceedings against any local authority for drain- 
ing into an estuary—unless there was a chance of suc- 


-cess. To begin with, I should have everyone against 
me. 


16690. (Colonel Harding.) Does the question of pre- 
scription come in, that these people have done this 
for so long ; does that prevent you ?—No, I think not. 


16691. That would not?—No. 


16692. There is no intention on the part of your 
‘authority to take a test case, is there?—I do not think 
so, no. I should not advise them to take a case, for 
I have always considered that under the Public Health 
Act it is the duty of the sanitary authority to drain the 


district, and if they can get all their powers so as to 
get their drain into an ‘estuary after treating their 
sewage to the satisfaction of the Local Government 
Board, there they are under statutory powers. 


16695. But, as a matter of fact, do they treat their 
sewage generally, or is it turned untreated .imto the 
estuary? In a great majority of cases it is, not treated 
at all, is it, on the coast?—-To a certain extent it is 
treated, I think. Colchester, for instance, treats their 
sewage ; London, of course. 


16694. What do they do; do they settle the solids ?— 
Yes. I think Malden treats its sewage to a certain 
extent. 

16695. While sewage is untreated it would certainly 
seem Section 17 of the Public Health Act might be 
quoted to prevent them doing this. Of course, if it is 
treated, and it is treated, as you say, to the satisfaction 
of the Local Government Board, the case is different. 
Where there is no treatment at all I do not think the 


Public Health Act by itself seems to warrant their 
doing what they are doing ?—But I think, sir, to put 
it another way, it is clear that the London County 
Council have power to put their effluent into the 
Thames. - 
16696. There you evidently cannot interfere with 
them—the London County Council ?—It is at the bottom 
of the whole ‘pollution in our district, in our opinion. 


16697. I understand you to say that the pollution by 
the London County Council is much more serious than 
the multitude of small parishes all along the coast ?— 
Oh, yes; it is a different thing altogether. MEARSO 

16698. You really think that reaching the coas 
greatly diluted by sea-water is more dangerous than 
a drain turning out crude sewage quite close to 
an ‘oyster bed ?—Well, it would all depend what that 
drain was. If it was the drain of a single cottage I 
do not think it would matter in the least; the drain 
of that cottage turned over an oyster bed. 


16699. (Sir Michael Foster.) If there were typhoid 
fever in that cottage ?—I do not think it would do any 
harm; it would be so very small compared with the 
large amount of water. 


16700. One case of typhoid fever which might be in 
a cottage only would very easily pollute a very large 
oyster bed ?—I should have said the flow of sewage from 
a single cottage is very small indeed. . 


16701. Probably the relative proportion of the typhoid) 
germs in it is greater ?—But a great deal never gets to 
the estuary at all. There are leaky pipes. 


16702. Supposing a case where the drain, as Colonel 
Harding said, went right on to the mussel bed or the 
oyster bed, and so on, you said because it was only 
a.cottage it did not, matter, but that cottage might have 
a.case of yphoid fever, and that special oyster bed might. 
be an oyster bed supplying London, and that one, 
cottage might poison all the aristocracy of the metro-. 
polis?—I do not think the drain would’ go right over 
the bed ; generally the oyster beds are some way away 
from the drain. ; 


16703. But near enough to contaminate the bed;_. 
that was Colonel Harding's point. There was.one other 
suggestion perhaps I might make, whether the Local 
Government Board has power themselves to inspect 
these outfalls from time to time and see what is being 
done ?—I do not know whether it has or not through an 
officer, but that would be helpful to us if a responsible 
Government authority took the matter up. I do not 
think it can be put upon the Fisheries Committee to 
inspect these outfalls; I am afraid not; I see difficul- 
ties in the way. bi Sy ghee 


Mr. Jouwn Cort, Poole, Dorset, called ; and Examined. 


16704. (Chairman.) You own some ponds at Poole? 
—Yes, my Lord. 

16705. Can you tell us where your oysters come from ? 
—Well, I import them from different places some- 
times, from where I can get them. I have imported 
them from America and from the Sea Salters’ Whit- 
stable Co., and from the Mumbles; well, nearly from 
apy Der where there are the best facilities for getting 
Lnem, 


¥ 16706. You deal in almost every class of oyster ?— 


| 


16707. And what is mainly the area in which they 
are distributed ; what do you do with them ?—Sell them 
out to the shops. I receive orders in the morning by 
post or telephone or telegraph, and ‘they are sent direct 
away to them. 


16708. But do you put them into your own pond I 
Oh, yes, in our own waters. Never get anything out 
of the water; never unless ordered. 


16709. Then you have sold them straight from your 
own ponds ?—Yes, direct. 
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16710. How do they generally reach you, by boat or 
by train, or both?—Oh, they come by train—the whole. 


16711. The whole of them come by train ?—Yes. 


16712. And how are they generally packed ?—In casks 
or bags, according to the distance they have to come. 
Ii they come from America they come in dry casks ; 
naturally they would keep and be preserved far better 
im dry casks than they would in water. It would be 
impossible to bring them in water, because the water 
would get bad and contaminate the fish, but coming in 
dry barrels, they contain sufficient water to last them 
over. Then they are relaid again in our waters and 
then sold. 


16713. And if they come only a short distance in 
England they are packed in bags, you say /—Sometimes, 
aud sometimes in barrels and sometimes in cases. 


16714. Are there any native oysters now dredged up 
in Poole Harbour?—Oh, yes, what fishermen call the 
real Poole native. 


16715. Do you own your ponds, or do you hire them ? 
—Well, I have taken the ponds I am using at the pre- 
sent time over by agreement. 


16716. Are there any drains that discharge near you ? 
—wWell, I have always considered the ponds that I am 
using perfectly free of sewage. There is a pipe—I think 
a 4-inch pipe—running out from the naval battery 
there, but that extends a long distance outside my beds, 
and, in my opinion, it is an impossibility for any sewage 
to come from that pipe into my beds. 


{ 


16717. (Sir Michael Foster.) But are there not six 
drains there ?—I think above that again, to the west- 
ward of that, I think there are four drains. I do not 
think you would find more than four; that would be 
from three to four inch pipes, and I think I could 
honestly say that is not sewage. 


16718. (Chairman.) How far from your ponds would 
the nearest pipe discharge?—Well, I should think one 
from mine would be 100 yards or more. 


16719. Have you ever had either the oysters or the 
water from your pond examined bacteriologically ?—I 
think they have done so, sir. I think they have taken 
samples of the water. 


16720. Do you know who examined it?—Well, I 
should not like te say to be certain, but I think the 
Medical Officer of Health of Poole. 


16721. And do you know what the result was?—No, 
ido not, oes 


16722. How long have your ponds been in existence ? 
—Well, I should think they have been there—I 
should not like to say; in fact, I cannot say to a 
twelvemonth, but I should say 14 or 15 or 16 years. 


16723. And as to these drains which are nearest you, 
have they been there all that time?—Yes, and before 
the beds were put there. 

16724. The drains were there before the beds ?—Yes, 
and J think I can say to you, gentlemen, honestly and 
conscientiously as a man, that I have never had'a case 
of any typhoid or illness of anyone ; never heard of a 


case of illness from any of my customers from eating, 


‘Iny oysters. 

16725. (Sir William Ramsay.) How long do the 
oysters that you bring from the country and abroad lie 
in your ponds ?—Perhaps they may be in there while 
they are under the fattening process ; perhaps a month. 
Then they are packed off to the market and restocked 
-again. — 

16726. (Major-General. Carey.) Why did you put the 
beds down so close to the drain?—Well, it is simply 
the place that was granted to the company by the Board 
of Trade. You see, we cannot pick our space. : 

__ 16727. (Sir Michael Foster.) These are old beds, are 
they. not; they are beds which have been’ used for a 
long time ?—Yes; what I call store ponds. 

16728. Store ponds ?—You could not do without them. 

16729. They were used by others before you?—Yes. 

16730. They are created by the’ owners?—Yes. 

16731. The drains have been brought there since: the 
ponds were laid down ?—No, I believe the drains were 
thera formerly. Fah 

16732. I see onthe map hete there’are six drains ?— 
I should not like to say that ; all I know of at the pre- 


sent moment are five ; I do not think you would find 
more. — 
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16733. You say there it is not sewage?—Well, I yy, T. Cole. 


believe the four drains at the westward of the battery 


drain is only like washwater and the drip down from 2 


the sinks, only I should not like to say all. 


16754. No privy stuff or urine gets into it?—Well, 
I should not like to say, but I believe not. I would 
rather say not than the other way; still, I may be 
wrong. At the same time, I should not like to make 
anything of a wrong statement in any way. Take the 
extent of Poole Harbour—96 miles in circumference ; 
hundreds of millions of tons of water flowing in six 
tides in 24 hours ; what would come from these pipes, 
in my opinion, would not be worth mentioning; it 
would not be noticeable to the quantity of water. 


16735. (Sir William Ramsay.) How do you count 
oysters; by the number ?—Yes. 


16736. About how many would be kept in your 
pond ’—Well, sometimes 20,000 or 30,000 to 100,000, 
the stock. 


16737. It would hold up to 100,000?—Yes, I should 
think I could stock 100,000. Then, you see, look at 
the state of tides; the amount of water flowing in and 
out six times in 24 hours ; it is a six hours’ tide; the 
tide 24. Then there is what is called the second flood 
—rises for an hour, then the other tide falls away 23, 
then the fresh water supply again for six hours, and 
there is a continuation of that pure water flowing in 
and out of that place every 24 hours. Then I should 
think that is the extent of the whole sewage in Poole 
Harbour, is these four drains. JI am under the im- 
pression, in fact, I can say they are going to be 
removed. I can say for certain. I have seen the 
tenders are accepted for their removal. 

16738. (Major-General Carey.) The drains ?—I think 
when they are removed Poole Harbour in my opinion 
will be perfectly: pure from all sewage. 


16739. (Colonel. Harding.) What you tell us seems, no 
doubt, very likely, but if the small amount of sewage is. 
really mixed with that vast amount of water the danger 
will be comparatively small ?—Yes. 


16740. But here you have drains discharging close to 
these layings, and they discharge in shallow water, and 
there is not that mixing with the vast volume which you 
spoke of; is it not possible to do one of two things,. 
either for these drains to be removed—I think you say: 
they are likely to be removed ?—Yes. 

16741. Or, on the other hand, for you to find’ safer- 
positions for these layings ?—I do not think you. could 
find safer positions. 

16742. Than at the mouth of sewers ?—Well, I do’not 
know at the mouth of sewers. I should not like to 
make these statements, The beds I am using haye no - 
drains whatever, as I have said, within 100 yards. 


16743. Well, there are on the map five or six drains? © 
—That has nothing to d« with my beds. There are no 
draims within 10C yards cf my beds. 


16744. Are your beds near the Naval Reserve: 
quarters /—Mine are to the eastward. 

16745. There are beds there #—There are beds to the.- 
westward. 


_ 16746. Between the two sets of beds is there not a. 
4-inch pipe ?-—Yes, 

16747. Would it not be possible for you to find 
another site for those beds, where you would not be- 
near drain pipes ?—It might be possible by the Board. 
of Trade granting me a site, but look at the expense of 
removing them and rebuilding them elsewhere. 


16748. Are we to understand that the Board of Trade: 
have sanctioned the position which you have selected ? 
—I do not krow about that; all I say is that the Board 
of Trade were the ones that gave the sanction for them 
in the first place. 


16749. Then you did receive the sanction ¢f the Board 
of Trade 2—I never received the sanction, 


16750. But. your predecessor?—My predecessor re- 
ceived the sanction, I suppose that; the beds are there, 
and they are there by the sanction of the Board of 
Trade. 

16751. And the difficulty of going a little further off 
where there would be no drain pipes would be the diffi- 
culty of cost and the difficulty of getting the sanction of 
the Board of Trade ?—Yes, it would at the present time, 
certainly: In the first place, before. they were built 
there, certainly they could be built somewhere else, if 
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the site could be granted, but now there would be an 
enormous expense to remove it all, and rebuild it some- 
where else. 

16752. (Sir Michael Foster.) About what expense 
would it be? —Well, I should think myself it would 
cost £30 a pond, a store pond, which ever you like to 
put it. 

16753. You have got four ponds, have you not ?— 
Three at the present time. 


16754. (Colonel Harding.) As a fact, are there any 
other sites near there which would be free from the 
neighbourhood of drains?—Well, it would be too far 
away. 


Mr. Apam L. Scort, Poole, 


16757. (Chairman.) Will you tell us whether you deal 
in American, French, and Portuguese oysters, or one 
kind?—In all kinds you have mentioned, except the 
Portuguese ; I do not deai in those now. 


16758. And you put them in your ponds?—Yes, my 
Lord. 


16759. How do they reach you, by train or by boat :— 
By both; by boat to Southampton, and then by rail. 


16760. And are they packed in barrels or in boxes +— 
The Americans are packed in barrels and the natives 
in cases—the French oysters. 


16761. Do you hire your ponds or own them ?—Well, 
I should say own them. They were sanctioned by the 
Board of Trade, and assigned to Mr. Henderson on his 
application. 

16762. They are your own property; they belong to 
you; you do not rent them ?—No, my Lord. 


16763. Do any drains discharge near them ; how near 
would the nearest drain be. 


16764. (Sir Michael Foster.) Whereabouts are your 
ponds ?—On the foreshore at Hamworthy, in the Ham- 
worthy boundary; not the Poole boundary, it is Ham- 
worthy. 

16765. (Chatrman.) How many yards would you say 
the discharge of the nearest drain was from your pond ? 
—I should say about 50 yards, I should think; I am 
only guessing, because I Lave never actually measured 
it; I did not think it necessary. 

16766. Have the oysters or the water from your pond 
ever been examined bacteriologically ?—Well, I do not 
know that; yes, I shouid say it was bacteriologically. 
Dr. Bulstrode when he visited took some samples of the 
oysters and water, which was, I suppose, for that 
purpose. I had tried to get it done myself, but the 
cost. was far too much, of which I have proof. I also 
offered my oysters for analysis to both Poole and 
Bournemouth Sanitary Authorities, which they did not 
accept. 


16767. You do not know what the result of that ex- 
amination was ?—He replied in a letter to Mr. Hender- 
son, saying that they were only taken to see if there 
were any micro-organisms in the economy of the oyster. 
I could not quite understand the matter myself ; but 
not really for analysis of any other germs, typhoid 
germs. 

16768. How long have your ponds been in existence ? 
—Since 1891, the first one. 


167€9. And have the drains you speak of been dis- 
charging there ever since. Were the drains there before 
the beds or the beds before the drains?—The drains 


-were there first. 


16770. (Sir Michael Foster.) What amount of sewage 
comes down through these drains—a large quantity. 
How many houses do the drains drain?—The small 
drains on the foreshore opposite to the bed; I think it 
is five small drains, but there is no sewage from them. 

16771. What flows through them then ?—Washing 
water. 

16772. (Major-General Carey.) Slop water ?—Rain 
from the houses and draining from the yard. 

16775. (Sir Michael Foster.) There is nothing from 
the privy ?—Nothing whatever; in fact, there was when 
Dr. Bulstrode visited me, but since then I have pre- 
vailed upon the sanitary inspector at Poole to get this 
altered, and they have put improper earth closets, and 
that is done away with; anything of that kind. 
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16755. Well, how far?—To get to anywhere really a 
free site, you would have to go two miles further away ; 
that means two miles further carriage away from your 
destination, getting your stuff away. 


16756. Apart from the question of extra carriage and 
so on safety could be attained ?—Oh, yes, I maintained 
that as soon as these pipes are removed it is perfectly 
safe, and I do not think you could get a better site in 
the place than that. Ido not think you could go any- 
where and pick a finer site when these drains are re- 
moved than you would find there, gentlemen. I think 
I may stand honestly and say that you would not find 
a finer site in Poole Harbour when these drains are re- 
moved than they are at the present time. 


called in; and Examined. 


16774. And the urine, do those contain any urine ?— 
No, sir, oh, no, that is not in it. 

15775. What is done with that then. in those 
it goes into the earth closet /—Yes, sir. 


16776. Or elsewhere ?—Yes, so the sanitary inspector 
told me; there was no sewage going through those ones 
only from the drains at the Royal Naval Reserve 
Battery. There is sewage from that; a little sewage. 


16777. (Sir William Ramsay.) Is that a long way off? 
—About 100 yards or more. 


16778. Are your ponds close by the ponds of the last 
witness ?—Yes, fairly close. 

16779. (Sir Michael Foster.) The same side ag the 
Royal Naval Reserve Battery +—No, not the same side 
as the Royal Naval Reserve Battery, on the opposite side 
above. 


16780. The opposite side ?—Yes, to the westwards. 


16781. (Sir William Ramsay.) How many oysters do 
your ponds hold, roughly speaking; how many have 
you as a rule down?—Well, comfortably 60,000 to 
80,000 oysters. 

16782. They usually contain that?—No, we never 
have them filled like that. The only time we have any 
quantity would be from the spring months to the 
autumn during the summer, when we cannot get any 
oysters at all. 


16783. And then they are pretty full?—Well, no, we 
do not keep a large stock now; we only keep a small 
stock ; they are more sold out, and then a fresh stock 
in at short intervals. 


16784. What do you call short intervals. How long 
would they lie as a rvle?—I should think the longest 
would be about the summer term, from April to August, 
or September. 


16785. But they always stay for a certain amount of 
time im your ponds—weeks; do you often sell out 
under a week ?—In the deep sea oysters, that is the only 
ones we would sell out, and cannot get them probably 
within the time to have some to go on with. Every 
other oyster is there under a month before it is sold. 


16786. (Major-General Carey.) Are the drains which 
discharge on to the foreshore quite close to the oyster 
beds going to remain ?—No, sir, I see the Poole Town 
Council has accepted a tender for a new drain to divert 
that sewage both from those small drains and from 
the shore. 


16787. (Sir Michael Foster.) But you said there was 
no sewage in those drains?—To take the water that 
comes; it is for their own benefit, the people living in 
those houses, because they are continually having to 
open their drains up every winter right through. They 
really do not come into the harbour; they are above 
the high water mark, these drains, but yet the wash of 
the seas in the very high spring tides with a gale of 
wind blocks them up, and the consequence is they 
have to do something for these people to have their 
drains on a better system, so that they are to connect 
with this one to go in between the quays on the 
opposite side of the land from our beds. 


cottages ; 


16788. (Dr. Burn Russell.\—Do you get any advan- 
tage from putting the oysters into this bed, except that 
of storage until you get a market /—The only advantage 
that I know is of growth; larger size. 


16789. They fatten ?—I will not say that they fatten ; 
they keep the fatness that they have, but the only 
advantage that I can see is that they grow half as large 
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again in the summer, the American oyster will and the 
Portuguese. . 

16790. (Mr. Power.) In the space of three months 
. half as large again ?+Little more than that; say, four 
. or six months. 'The Portuguese oyster especially, they 
grow tremendously there.’ The great thing is, of course, 
» that you are liable'to break the new growth unless it 
-is allowed to harden into shell. 


16791. (Dr. Burn Russell.) Do you draw a distinc- 
‘tion between that increase of size and the process that 
‘is called fattening. That is a different process ?—Yes, 
gir; they would not fatten in those beds as they would 
out in the channel; not so quickly, not nearly so 
squickly. — rt Se 

6792. But what I mean is, is the growth in bulk of 
the creature, is not that what you would call fattening. 
+ Do you distinguish between the two ?—Oh, no, sir, no; 
they are quite different, they only increase the size of 
the shell, that is all. 

+ 16793. The oreature inside, surely does it not in- 
crease /—It would-in time, but then they would not be 

_ there long enough for that, I do not think. It is all 

. mew growth you. see, we never get them for that purpose 
—the oysters. We always get them large enough for 
sale there at once,.but they do increase in size. 

16794. That seems to show that the material that 
goes to increase the shell is got from a different locality 
from that which,goes. to increase the flesh of the animal ? 
_—Yes, I should think so. 

16795. Do you think that is the case?—TI think so, 
yes. Hf i 


“16796. What‘is the structure of these beds; what are 


. they made of—concrete ?—One is the natural bottom of 


» the harbour there ;'it is very fine gravel. grit, and the 
others have been all made with gravel put upon them. 
i/They are all hard bottom. 


16797. But you will have a circumference. You will 
have some walls or something*#—Oh, yes, board; 
‘boarded round to keep the banks from going in. 
16798. Simply boards ?~Yes, sir. 
16799. Then, that cannot cost very much ?—Well, it 
Gs not exactly the boards that cost the money, and yet 
they do cost; théy have to have all oak, otherwise it is 
very soon gone. In a few years it eats away, and it is 
the labour really of driving in stumps, because they 
eat away in about two or three years; they eat away 
near the ground. °° 


16800. You have to drive in piles ?—Piles to keep the 


banks up. on 


.. 16801. Then is the surface flush with the natural 
level of the shore ?—The bottom of the bed you mean. 


16802. No, I mean 2—The top of it. 
16803. The top?—Oh, yes; yes, sir. 


_ 16804. So that anything coming from the landward 
‘side would flow'into your beds ?—It would; if the shore 
~ was all on the slope that way, it would do so, but it is 
“not; the beds are really higher in one sense out there, 
because the fore shore has been taken away in between 
that and the fore shore. 


16805. A sort of bank; something like a bank ?—A 
small gutter way as it were between the beds and the 

foreshore proper. 

16806. But I suppose every structure of that kind has 
to get the sanction of the Board of Trade before it is 
put down, if it is on the foreshore at all ?—Yes, sir, I 
think so; everything of that kind. 


16807. (Colonel. Harding.) How long have you had 





those beds ?—Since 1891. 


_ 16808. Were they sanctioned by the Board of Trade ; 
' were they then put down, or did you take them over? 


ae first one was sanctioned by the Board of Trade 
en. ae 


_ 16832. (Chairman. You own some ponds at Southwick 
I think ?—Yes, my Pod. i So ane” 


16835. Will you tell us where your oysters come from 


—whether you get them from abroad or only English 

oysters?’—We get Portugal oysters, American oysters, 

Herne Bay oysters—too numerous to mention really the 
6225, 
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16809. In 1891 ?—In 1891. 


16810. And the drains on the foreshore were in 
existence then?—They were in existence then—yes. 


16811. As a fact, those drains are only 10 to 20.yards 
from the bed?—The small drains. 


16812. Yes; is that so?—Well, I have not measured 
it; I could not say. I should think it would be more 
than that. 


16813. Can it be much more than that; by the map 
it looks to me to be about 10 or 20 yards ?—Yes, sir. 


16814. And, as Dr. Russell pointed. out, the beds are 
exactly between the drain and the waters ; is not that 
so?—The channel, you mean? 


16815. Yes, the drains on the foreshore are near to 
you, and you are between the foreshore drains and the 
main water—the open water ?—Yes, sir. 


16816. So that unless there is some provision made 
for deviating the course of the flow from those drains, 
what does flow from the drains, would pass over the 
beds ?—-Not necessarily, sir, because the tide would flow 
up and down in the opposite direction ; and, therefore, 
anything would really go up and down with the tide. 

16817. But, anyway, I am not far wrong in saying 
that the distance of the drains from.the beds is not far ; 
from 10 to 20 yards ?—20 or 30 yards, say. 


16818. 20 or 30 yards ?—Yes, sir. 


16819. And that that position was sanctioned by the 
Board of Trade ?—Yes, sir. 


16820. What is the difficulty in the way of your 
removing those beds to a position further off the coast 
where they would be further away from the drains; is 
the difficulty the cost of removal ?—Partly that, and 
you cannot get another suitable place altogether for 
the oysters and for extra expense; there would be 
extra expense, and risk too. We thought of it, at 
least I did, that probably there was some place in the 
‘harbour that you could get free from pollution, but then 
it would be up, I think, the harbour, more in the fresh 
water ; and, therefore, in the winter: 


16821. Carriage would be greater ?—Carriage would 
be greater ; and frost, which s very dangerous. 


16822. When there is a scare like the recent scare, 
does it not affect you seriously ?—It does. 


16823. Does it not affect your sale of oysters ?—It 
does, sir. 


16824. Would it not be worth your while to incur 
some expense in shifting to a safer position ?—It would 
if we thought it would pay in the long run. I mean 
to say that there is this risk of frost in the further 


distance away in the higher part of the ground further 
up the channel. 





16825. But have you come to see that a position 
which is within 20 or 30 yards from the mouth of sewers 
1s not a good position for oyster beds ?—Yes, sir, as 
far as the opinion goes—public opinion. 

16826. And you think, in view of the serious loss in- 
curred by the stoppage in the sale of oysters, that it 
would be worth your while to consider moving to a 
safer position ?—Yes, sir, it would be. 


16827. (Sir Wiliam Ramsay.) I suppose you think 
there is a risk on both sides?) There is a risk in 
moving ; it might not suit your oysters ?—Yes, sir, there 
would be a risk in moving. 

16828. (Dr. Burn Russell.) Do you pay any rent for 
the use of this place ?—No, sir. 


16829. Just the prime cost?—Just the cost to the 
Board of Trade. 

16830. So that the profit of the locality is the busi- 
ness you bring to it?—To a great extent—yes. 

16831. It is not any rent that you pay to the local 
authority ?—No rate to the authority ; ‘they have tried 


to get us to pay rate, but we get the beds on that under- 
standing really. 


Mr. Atrrep Brazier, Southwick, called ; and Examined. 


different kinds, Whitstable and Kent. 
oyster is Caen Bay. 


16834. You have ponds, and 
you not ?—Yes, sir. 


16835. How near to either your ponds or your layings 
do the nearest drains come?—I may say We Tae a 
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drains in Southwick; it is perfectly drained on the 
most modern system. 


16836. You know that?—Yes, my Lord. There was 
no sewer at all until this last two years; now there 
is an intercepted sewer running into a tank sewer run- 
ning under the main beach into the sea. There 1s 
no sewage whatever in any shape or form at 
Southwick arms. You must remember that there 
are two arms, Shoreham Harbour, the west arm, 
and the east arm. The west arm, I believe, the 
sewage from Shoreham town does go into the river. It 
is let off at half-ebb, but the tide runs about six or 
seven knots an hour, that it cannot touch our beds, as 
I say, because our tide would be running out at the 
same time; it spurs it out into the sea in a south-easterly 
direction, and goes away by the westerly tide. It seems 
to me almost impossible for any particle of sewage to 
enter ourarm. And, more than that, my Lord, we have 
a continuous stream running over our oysters. In 
1894 Professor Crookshank examined our oyster 
beds, both the water, mud, and the oyster itself, 
and we had a very good report back, and that was the 
time there was sewage running into the river, into our 
arm, but, as I said before, if there was sewage running 
into the river it seems almost impossible for it to stop 
there, because, as I have said before, we have a con- 
tinual stream running by the flowing tide and the ebb 
tide. 


16837. You mentioned just now that you had a most 
modern system of drainage at Southwick?—Yes, my 
Lord. 


16838. Now when was that instituted—how long ago? 
—I think the outfall has been open close upon two 
years. 


16839. Then it is quite recent ?—Yes, my Lord. 
16840. Then the drainage system has been changed ?— 


Since Professor Crookshank examined the oysters, do 
you mean? 


16841. Well, Dr. Crookshank, I think you said, made 
his examination of the water and your fish six years 
ago ?—Yes; I think it is a little more than six years ago. 

16842. And since that time the system of drainage 
has been altered ?—Yes, my Lord. 


16843. And improved P—Yes, my Lord. 


16844. And what did Dr. Crookshank say of your 
water when he examined it?—He said there was no 
bacilli of typhoid in any shape or form. 


16845. And therefore the drainage having since been 
improved, if you were all right six years ago, still more 
are you likely to be right now ?—Well, we must be per- 
fect now, I should think. Mind you, they throw it at 
me in Brighton. They say, “Well, Mr. Brazier, you 
belong to Southwick, but Shoreham is not drained, I 
believe.” There is Shoreham; they may there, it may 
be possible, I am not certain there may not be some at 
Shoreham perhaps after it has gone out of the harbour, 
but it is almost impossible, I think; I do not know, 
but still there is just that doubt about it; there is no 
doubt Shoreham ought to be drained. 


16846. How long have your own ponds been in exist- 
ence ?>—Well, I should think 60 years; and I may say 
that 25 or 30 years ago Whitstable people, Kent people, 
and several more laid their oysters at our place; as 
many as 10 mercants laid their oysters in Shoreham 
Harbour ; 50 years ago, in my father’s time, we used 
to have about 3,000,000 oysters coming into Southwick 
and Shoreham. ‘They were sold every week. We used 
to supply all the London markets with oysters, and the 
French markets, and all the towns round about. There 
was never any case of typhoid then, my Lord; 
3,000,000 oysters every week were sold from there, until 
the Fecamp Fishery on the Normandy Coast failed, 
the Channel, the English Channel, then they began to 
drop off, the foreign oysters came into force. 


16847. Have you had any bacteriological examination 
since Dr, Crookshank’s in 1894?—Dr. Klein and the 
Fishmongers’ Company sent down for a sample of my 
oysters. I think they took away 25 each from the beds 


and the ponds, 25 from the oyster ponds and 25 from 
the beds. 


16848. How long ago was that P—That was in January 
my Lord, In a few days they sent back a mere pre- 
liminary report, saying the oysters were polluted in 
both places. What they ought to have done was to have 
left me part of the oysters and taken part themselves 
if thev had taken the samples, and let me have my part 
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analysed. Instead of that, they have never been gentle- 
men enough to send me a full report, only a preliminary 
report. That, I suppose, has gone on to Brighton. 
Well, I need not say it is no use them saying anything to 
Brighton ; all the time you have got the facts, you may 
as well say nothing at all; there has never been a case 
brought home to us yet that I know of, not with our 
oysters. You would never get rid of a scare all the 
time you have a medical officer of health that is @ 
faddist on shellfish and a Town Council to follow him 
and not to ask the question whether he has facts to put 
before them whether they be right or wrong condemning 
on supposition. 


16849. (Sir Michael Foster.) When was the examina— 
tion by Dr. Klein?—I think it was in January, sir. 


16850. This January P—Yes. 


16851. He had oysters both from your layings and 
from your beds ?—Yes, sir, yes. 


16852. Is the whole of the sewage of New Shoreham dis- 
charged into the harbour ?—I believe it is, my Lord. It 
is let. off at half ebb. The solids are retained by going 
through a sifting sort of a wire basket with coke in, and 
something of that kind, and then distributed on the 
ground. 


16853. That comes down towards you for a long way, 
does it not?—Yes. 


16854. To a point near the new lighthouse ?—Not one; 
there are two arms. You must understand this Shore- 
ham arm, there is such a long stretch of water, causes. 
the tide to run at such an excessive speed. It runs right 
up to Henfield. It runs about six or seven knots an 
hour. Our tide runs at the rate of one knot an hour. 
It is almost impossible for it to come round to our arm, 
unless it does on the flood tide again; there may be a 
little come in. 


16855. You think it is impossible for any portion of 
Shoreham sewage to come within any nearness of your 
_layings or beds ?—I think so, sir. 
16856. (Sir William Ramsay.) How far off is Shore- 
ham from you?—Shoreham from our oyster ponds is 
about two miles. 


16857. (Sir Michael Foster.) And now with your new 
sewage works at Southwick itself your beds cannot be 
contaminated with your own sewage ?—No, sir; there is 
no sewage runs into our sewers at all. I have been om 
the Port Sanitary, I amamember of the Port Sanitary, 
I am a member of the Council; you may be sure I would 
look to that. 


16858. How do you account for the contamination 
which Dr. Klein found ?—I say if there is any it may 
possibly come round on the flood tide, after it gets out 
of the piers from Shoreham; it must be Shoreham. 


16859. This scare is doing you a great deal of harm, is 
it not ?—Of course, it does; it has nearly ruined us, 


16860. I suppose you would welcome any arrangement 
which could be made, even at some sacrifice to yourself, 
which would ensure that those scares are no longer re- 
quired to frighten people ?—I do not quite catch you, 
sir, on that point. 

16861. It does you a great deal of harm the mere 
scare?—Yes, of course, it does; iti has completely 
ruined us. 

16862. Not only when it occurs near you, but when it 
occurs alsewhere P—Yes. 


16863. It lessens the whole of the trade ?—Yes. 


16864. I suppose the trade would be willing, would 
they not, to undergo some little sacrifice in order to 
secure that the scare should never return; it would pay 
them to do so?—I should think so; it is no use. 


16865. (Sir William Ramsay.) I suppose you are all 
combined ; in the trade you all think the same thing P— 
Oh, yes; nothing sold at all, at least little, at any rate; 
you do not know what to do; you do not know in what 
way to commence in any shape or form. 


16866. (Chairman.) Have you got any remedy in your 
own mind that you could suggest P—Well, there are re- 
medies, of course. For instance, I supply the town of 
Brighton, and I supply the Métropole. I supplied the 
Grand Hotel until the wholesale people would not let 
me supply them any more. “Mr. Brazier, you are a 
wholesale man, you must not sell retail.” That is the 
reason I was knocked off the Grand Hotel. I had sup- 
plied them for many years. But I do think this, my 
Lord, there is room for improvement in a good inspector 
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to inspect, not only fishmongers’ shops, but every 
barrow or wherever oysters are sold, but he must be 
‘an inspector in every sense of the word. Oysters lying 
in fishmongers’ shops I should condemn if I were an 
otticer. Billingsgate—perhaps lying in Billingsgate 
two or three days, it may be sent down to Brighton, 
lying in fishmongers’ shops another week before they 
are sold; if those oysters are not fresh enough to be 
sent to table they must go for sauce. I maintain these 
oysters are bad—not fit to be sent out. 


16867. You rather think, as I understand, that it 
is just possible that your oyster beds may get some of 
the Shoreham sewage?—Well, it is just possible, but, 
as I said before, I do not really see how they can; but 
still there is just that doubt; if there is any, that is 
where it comes from—must be. 


16868. Would you say that Shoreham ought to take 
some steps ?—Decidedly so, my Lord, they ought to take 
steps. 

16869. Shoreham ought to take steps?—Shoreham 
ought to take steps. 


16870. To improve their sewage ?—To improve their 
sewage. They ought to take steps, there is no mistake 
about that. 


16871. You do not think that you yourself could do 
any good to yourself—I am only talking of your own 
interests—by constructing storage ponds further back in 
the estuary ?—I do not see that I could better it. As I 
said before, storage ponds are about 400 yards from the 
harbour’s mouth, as it were. There are two flowing tides 
come into the harbour every 24 hours, which you know, 
and the ponds themselves, there is always a flood and an 
ebb tide, a continual stream going over them; they are 
kept perfectly clean. 


16872. (Colonel Harding.) And you have not, as a fact, 
‘considered the question of removing those beds to a new 
‘site We do not know where to remove them, sir. Ido 
not know of a better site. 


16873. Are there no positions in the neighbourhood 
where they would be free from drainage contamination 
or the suspicion of it?—No, sir. There is the Southwick 
arm, and still free from any drainage at Southwick ; 
‘there is Shoreham, they are not drained, they drain into 
the river at half ebb, when the tide runs about six or 
seven knots an hour. 


16874. Are we to take it, in your opinion, that there 
is but this one site available >—That is all in Southwick, 
‘sir; it is not a very large harbour. 
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16875. But within a mile or two miles from that posi- 
tion could you not find a safe laying for oysters >— 
There is not, except this little bit, to lay oysters on; 
they have been lying there for about 60 years. 


16876. What might be the cost of removing them? -— 
Well, we could not remove them; there is no place to 
remove them to in the harbour. 


16877. No other site available?—No other site avail- 
able, sir. 


16878. (Chairman.) Do you know whether they take 
mussels from Shoreham?—They do take mussels from 
Shoreham, oh, yes. 


16879. Mussels that are near the sewage outfall at 
Shoreham ?—I believe they are that. We do not trade 
in them, we have no mussels in our arm at all; they will 
not grow there. 

16880. (Sir Michael Foster.) They will not grow in 
your arm?P—No, sir. 

16881. But the oysters do well there?—Oysters do 
well there, sir. Unfortunately we get the credit for 
things we do not deal in at all. 


16882. (Dr. Burn Russell.) Have you both oyster beds 
and oyster layings >—Well, I do not know. 


16883. I see on this map here, “ oyster layings ” in the 
South Channel ?—That is right, sir; that is what we call 
the oyster ponds. 

16884. Then I see close in there “oyster beds” ?-—- 
That is the beds, sir. They are quite a trouble at any 
time to get out there, and they are kept perfectly 
clean; there is no sewage in any shape or form goes 
through them. 


16885. Do you pay any rent for the use of this shore 
for the oyster ponds ?—For the oyster ponds, but the 
beds, it is my own property, my own freehold ground. 


16886. Who gets the rent for the oyster beds ?— 
Colonel Carr Lloyd ; Messrs. Upperton and Bacon are 
«he solicitors, Pavilion Buildings, Brighton. 

16887. It is a private owner?—It is Colonel Carr 
Lloyd. I believe Lancing is his Hall. 


16888. Have they to get the permission of any public 
body—the Board of Trade or anybody—for the use of 
these ?—Not at all, sir, it is Colonel Carr Lloyd’s pro- 
perty. All the main beach along there is his property, 
and I may say these oyster beds run close to the main 
beach ; it is the main beach that parts the main sea and 
our ponds. 


Mr. Joun Kennett, Emsworth, called; aud Examined. 


16889. You are Mr. Kennett, and you own several 
“oyster ponds on the foreshore at Emsworth ?—Yes, my 
Lord. 

16890. May I ask whether you get your oysters from 
‘abroad or whether they are English oysters only /—No ; 
off the French coast, sir, about 40 miles, so you might 
call them English oysters. They are caught in the 
English Channel, and brought into Emsworth by 
‘vessels. 


16891. And they reach you in a vessel ?~In a vessel, 
an a welled vessel, a welled boat. 

16892. And then you store them ?—We store them. 

16893. In your ponds ?—Yes. 

16894. And do you store in your ponds oysters from 
Whitstable and other places in England ?—Yes, we store 
‘Whitstable oysters. 

16895. Do you own the ponds that you use, or do you 
rent them ?—Own them, my Lord. 

16896. And you distribute the oysters from your 
ponds all over the South of England, I suppose?—Yes. 

16897. How long, are the oysters stored in your 
ponds ?—Well, to such times as we have the demand tc 
sell them. We have large quantities come into Ems- 
worth every week ; we have got, I suppose, the largest 
fleet of dredging boats along the coast, and we have 
them continually coming in from September up till 
June, and we keep on selling them. 

16898. Would you say that on an average you would 
Keep an oyster three months in your ponds?—No; we 
should not do that. 

16899. Not so long ?—Not so long as that. 

6225. 


16900. (Sir Michael Foster.) A month?—Yes, we 
should do a month. 


16901. (Sir William Ramsay.) Do you keep them 
from spring to winter, again; in summer do you get 
them all off?—Then we take them to Hayling Island ; 
we have got what we call summer beds down there. 


16902. (Sir Michael Foster.) You take them all down 
there ?—We take them all down there, sir, and bring 
them up as we want to use them, because there is not 
such ademand for them in the summer as there is in the 
winter. For a certain class of oysters we have to take 
them down there, and we let them be; they stay there 
until the fall of the year. 


16903. (Chairman.) How many people, about, would 
there be engaged in the shell fish industry in Emsworth ? 
—Something like—men, weil, young men, I should say 
nothing less than 200. 


16904. Do you do much business in scallops and 
winkles, and musseliy?—Oh, yes; not mussels, but 
winkles ; we go in for a large quantity of winkles. 

16905. Scallops ?—Scallops ; we did when the scallops 
were found on the French coast. Then we had the 
boats running direct to Emsworth, and then we did not 
store scallops, we sent them direct from the boats to the 
markets. But now, you see, the scallops giving out 
over in France, or in the English Channel, we go up 
between Dover and Cale catching scallops now, and they 
run into Newhaven, so we do mot do so much in scallops, 


16906. You do not do so much in scallops ?—No. 
16907. Now, I suppose when you send oysters, and 


‘anything, to market you send them in sacks and bags? 


—We send them in bags, and also in barrels supplied. 
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16908. Where do you get the bags and the sacks ?— 
We buy them from the bag-makers in London. 


16909. How far from the main Emsworth sewer are 
your nearest ponds?—The nearest pond that we use is 
somewhere like 50 yards; there are some marked on 
the map, you will see, that show almost close to it, 
but they are mot used; they are old beds that have 
been there, but they have not been used for numbers 
of years; there are some of these marked very close 
there; very close. 

16919. (Colonel Harding.) The drains are there still ? 
—The drains are there, but you must remember, sir, 
when the draia was put there it was only to be for a 
surface drain. 

16911. That is the drain from Tower Street +-From 
Tower Street; there is no drain there now. 


16912. But there is a drain which seems to follow 
there from Tower Street, and come into the middle of 
these beds?—No; there is one main drain comes right 
along the foreshore, and picks up all these little ones ; 
there is no drain whatever along the foreshore. 


16913. (Chairman.) You would say the nearest pond 
was about 50 yards from the main outfall?—Yes, my 
Lord. 

16914. The sea comes right up to the main outfall ?— 
Oh, yes, and covers the oyster bed. You see the main 
outfall; the beds might be like the inkstand and the 
main.outfall down here, much higher than that, though, 
in comparison, and then we have eight feet of water 
twice a day that is, every six hours, and spring tides 
over these beds, that there is, and that body of water 
all over these beds twice in 24 hours. 

16915. And, of course, with that body of water, just 
over the beds, must be mixed the sewage unfortunately ? 
—You see it would not have so much effect. I do not 
believe it affects the oysters one iota, because there is 
not sufficient, what they call sewage, comes out of the 
drain as is represented, for a very little ; I should say 
a fcur-inch pipe would take all there is comes out there. 
That is an 18-inch pipe shown there, mo doubt. Dr. 
Bulstrode knows; he has been, down: there. 

16916. How long has the main outfall been where it is 
now ?—Where it is at the present time; I think about 
27. years. 

16917. And how long have your ponds been there ?— 
Oh, hundreds of years. 

16918. Have you ever had either your fish or your 
water analysed /—No; not till this outbreak ; not until 
the scare broke out this time. 


16919. You have had it analysed ?—It was analysed, 
yes. ; 

16920. By whom?—By one medical officer of health 
in London; I forget his name now. 


16921. Have you had any communication from him? 
—No; none whatever. 


16922. You do not kr.ow whether he found the result 
satisfactory or otherwise ?—Well, they said there was a 
little contamination in the water, but nothing to speak 
about. 


16923. Who communicated that to you; the Medical 
Officer of Health himself, did he?—No; when we had 
the oyster merchants meeting, my Lord, in London he 
represented it at the meeting. He gave different places 
—Bosham, Whitstable, and so he did Emsworth, four or 
five places, Southwick. 


16924. How long have you managed the beds your- 
self; I mean how many years’ experience have you ?— 
Thirty years, my Lord ; I have had a life experience in 
oysters—a life experience. 


16925. Is ‘this the first time there has ever been. 
trouble ’—The first time in my memory, my Lord; or 
that there has ever been in Emsworth; I can go so 
far as ever. The oysters have always had a great name. 
It did not matter what part of England you went to, you 
would always see Emsworth oysters marked up in the 
shop. . We are far beyond Whitstable for the name. 


16926. Have you any suggestions that you can make 
for remedying the present state of things?—~My sug- 
gestions would be: the oyster layings and the oyster 
beds were situated differently from the oyster layings 


in the south coast; different to what the Whitstables . 


or the Sea Salters are, because ours are oyster beds 
mad? square, and we lie upon-igh ground, and there- 
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fore we want to be protected from these drains which. 
the local councils allow to run into the river. We want 
that stopped,.and then we should have everything alk 

clean and pure. ner ui 

16927. (Sir Michael Foster.) What is to be done with 
the sewage of the place Why, let them have asystem of 
sewage; a system of drainage. 

16928. (Sir William, Ramsay.) Where’ would you 
carry it here?—We can take it over—well, I should say. 
about a quarter of a mile over in some mud land that 
has been taken in, oh! hundreds of acres; and that. . 
land is much lower than our ponds are, and they cam 
do it very easily, and not have any contamination what- 
ever. 

16929. (Major-General Carey.) Could not your ponds. 
be raised above the level of the outfall ?—Feet, sir. 


16950. Where they are-now ?—Yes, feet. 


16951. Could they be raised above the level so that. 
the sewage could not get at them ?—No, because you see: 
we have such a high rise in depth of the sea water: 


16932. (Sir Michael Foster.) They are much above the- 
level of the outfall now?—Oh, feet; I should say some- © 
thing like six feet; take from the level of the outfall 
to the level of the oyster .beds, I should say quite six. 
feet. : 

16933. (Colonel Harding.) Still, the tide washes over 
them ?—Well, the tide comes over them, but you see our- 
current of tide. Here is the outfall here, and here is. 
our harbour, you see ; well, when the tide goes out that. 
takes it right away down. 

16934. (Sir Michael Foster.) How are your beds made ? 
—Square, sir. 

16935. With 
bottom. 


16936. With a shingle bottom and oak sides ?—And 
oak sides, yes. 


16937. How much money is invested in the construc- 
tion of the beds, do you think ?—Weil, each bed, accord- 
ing to the size, costs about £6 each; some of thea 
cost £20; some would cost £30. 


16938. How much would it cost to move your beds. — 
altogether to a different position /—Well, I do not know 
where you could move them to. 


16939. There is nowhere another position ?—There is- 
nowhere to move them, because, you see, there is mo- 
such place along the south coast as Emsworth is for the 
fishing industry. 


16940. But near Emsworth itself; instead of moving 
the sewage, can you not move away from the sewage ? 
—No, we cannot, unless they move right away dawn to. 
Hayling, which is nothing in comparison, which is very 
awkward. You could not do it. 

16941. What are the advantages of your position in 
Emsworth ?—Advantage ; why, the vessels, you see, 
sir, can come up close to Emsworth. 

16942. Close to your beds ?—Close to the oyster beds. 
All we have to do is to put a large boat alongside, 
board them into the boat, then we come and put them 
into each bed just as we want them. Then it is always 
handy for the winkles, sir. The winkle industry at 
Emsworth is one of the most valuable and important | 
fisheries there is in the south of England. 


16943. And there is positively no place at Emsworth 
except the very spot where you have got your beds ?— 
No, sir, there is not. 

16944. (Dr. Burn’ Russell.) You store winkles also ?— 
We store winkles for a time, sir. We have got a vessel 
that is right up on the foreshore ; that is, with a false 
bottom under, as that might be. Here is the bottom . 
of the vessel ; two large holes are cut in; there is the 
false bottom put there, with all iron bars across, like 
that; and we buy these winkles as the men and boys. 
bring them up; so we buy them and store them in this. 
boat, and then we pack them up and send them away. 


16945. Where do they come from ?—Off the muds, 
about five miles, sometimes ten miles in different har- 
bours. You see, in Emsworth there are two different 
harbours that they can go and pick up these winkles. — 
There are acres, oh, hundreds of acres of mud ; they do ° 
not get them on the sand the same as they would in 
Ireland or Scotland or anywhere else ; they pick them 
off the sand there, but here we pick them off mud. 
They are supposed to be the best winkles there is down 
there though. ’ 


a gravel bottom?—With a shingle 
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16946. Are these, the mud banks on which you get 
the winkles—are they clean ?—Oh, yes, 


16947. And not exposed to sewage?’—No, sir; it is 
all grass, like the grass in the field, which grows on top 
of the mud ; it is the very same thing. 


16948. A sea grass?—A sea grass, and the winkles 
eat it. 


16949. But you are quite sure that it is clean ?—Oh, 
yes, perfectly. 


Sir Winuram Pinx and Mr. Sr. 


16951. (Chairman.) Sir William Pink, you come to 
us representing the Southern Sea Fisheries District ?— 
(Sir Wiliam Pink.) Yes, my Lord. 

16952. Will you state the limits of your jurisdiction ? 
—The limits of our jurisdiction are the territorial 
waters of the coasts of the counties of Hants and Dorset, 
including the Isle of Wight. 


16953. And how far up the several estuaries does your 
jurisdiction extend ?—That, sir, is limited to certain 
estuaries. In the greater number of cases—in the 
common number of cases our jurisdiction extends as 
far as. the tidal waters \extend, but there are in the 
district one or two exceptions to that. For instance, 
the harbour of Southampton. The Southampton Water 
is outside our jurisdiction, as being under the Harbour 
Authority. liu nearly all the estuaries that we take in 
we run up to the limits of the tidal water. 


16954. This morning we have had two witnesses from 
Poole, Mr. Cole and Mr. Scott, who use ponds at Poole. 
Does your jurisdiction extend over those ponds ?—Yes. 
With regard to Poole Harbour it has been under con- 
sideration for some time whether we should not take an 
order for working the oyster beds at Poole and at 
Hamworthy, just by Poole, and also Poole itself. 


16955. What staff have you got?—(Mr. St. Barbe.) 
Tam the clerk. We have one fishery officer at present. 


16956. And you have ample facilities for visiting the 
fisheries ?—(Sir William Pink.) What we really think 
about this is we have not quite what we ought to have, 
because we have not been enabled to spend much money 
about it, but we have made a rather rough report of 
the sewage of the districts, and we can if we had time 
—of course, our large district is divided into several 
smaller ones; we could get actually the number of 
houses that are attached to the drains that run 
run into the sea. But what I wanted to sav. if I may be 
allowed to do so, is in the first place to emphasise the 
drainage of Emsworth and that district, because it is 
near to Portsmouth, where I live, and there has beer 
a good deal of sickness there from the oysters which have 
been taken, and that is just inside the Sussex district, 
but Portsmouth takes most of the oysters that are bred 
and taken at Emsworth, and there is no doubt at all 
that Emsworth drajnage has been very detrimental 
indeed to the fishing interests. Well, now, this is what. 
our officer says with regard to Poole Harbour :— 
“Proximity of sewers to oyster beds at Lower Ham- 
“worthy. Sewers serving a small cluster of houses dis- 
“charge within from 50 to 100 yards of two oyster beds. 
“No ready market for these oysters.” In fact, that is 
the case with regard to all the oysters around the South 
of England. Now their trade is almost entirely stopped. 
The report of the Dorset Medical Officer of Health also 
includes a reference to the Lower Hamworthy sewer, 
but there is a possibility of this matter being dealt with 
by the Board of Trade in granting an order to the Local 
Fisheries Committee for the regulation of the Shell 
Visheries within the Harbour. This order will give us 
powers for taking over the fisheries at Poole Harbour 
and working them instead of the Poole Corporation. 
Well, there is not a great deal to complain of in the 
West; I do not think anything worth speaking of, 
because there are very few shellfish there, but the most 
serious matter outside of Emsworth seems to be in the 
Isle of Wight—Wootton Oreek, in the Isle of Wight ; 
the population there is about 1,000, scattered about in 
the neighbourhood, and there are several small sewers 
constantly flowing, I am not quite certain how many 
houses there are drain into these sewers, but they con- 
stantly flow on to the mud‘on the beach and the mud all 
round an oyster fishery and oyster beds there. And then 
small yachts are laid by there occasionally, and a man 
of the name of Ayles has a shipyard in the creek, and 
from his yard there are two drains, and they run out 15 
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16950. (Major-General Carey.) What are the District 
Counci! doing ; are they going to do anything ?—Well, 
they have been talking so long they were going to move 
this drain, but I complained to the Local Government 
Board in 1895 about the drain, and they gave orders 
then to move it, but they never took any notice; they 
went on considering. Iam onthe Council. They kept 
on considering different schemes of drainage, and when 
the Local Government Board wrote down as to what 
they were doing, yes, they were considering it; and 
that is how it has been for many years. 


Barpeg, called in; and Examined. 


yards from the oyster beds. They say the oysters sell 
from these beds to the surrounding country and neigh- 
bourhood, and at the present time these small fishermen 
have about. £500 worth of stock which they are unable to 
place upon the market at all. The Medina oysters are 
also in the proximity of sewers at Cowes. And with 
regard to Lymington, they have a sewer there. There 
are eight fishermen and some oyster fishing; the 
sewers are some hundreds of yards off. There 
is an exposed beach about 700 yards from the oyster 
beds. What I should like to say is that, generally 
speaking, all along the coast there are a good many 
houses that drain into the foreshore and in creeks and 
small places like. that; I think it is very detrimental 
indeed where these houses are attached to drains, and 
zymotic diseases take place there. The effluent flowing 
out into the sea and over the oyster beds seems very 
objectionable indeed, and I think very dangerous. 


16957. Have you got any facilities for bacteriological! 
or chemical examinations ?—No, we have not really any- 
thing of that kind at the present time nearer thaw 
Plymouth; at Plymouth they have, but not in our 
districts. 

16958. Is there any Medical Officer of Health who is 
officially entitled to advise you?—Not to us as a 
Fishery. Committee. 
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We have the Medical Officer of’ 


Portsmouth, who has really examined these bacterially, , 


and he has pronounced them dangerous. 


16959. Have your committee taken any action to» 


protect the shell fish from pollution?—No, only in re- 
spect to throwing objectionable matter and rubbish 
into the sea and Poole Harbour, but not generally. 


16960. Do you know at all how many persons in your 
district there are who are engaged in the shell fish in- 
dustry P—I could find out; I am not quite certain how 
many. (Mr. St. Barbe.) There is a limited number of 
fishermen. The oyster fishery is practically, in our dis- 
trict, confined, well, almost to the Solent and Pcole 
Harbour. There is a considerable number of boats, I 
think about 24, at Poole Harbour, but at the various 
points within the Solent there may be perhaps four 
different points averaging about eight boats apiece; it 
is not more than that. 
important, Poole Harbour fishery being the only im- 
portant oyster fishery in our district, 


The fishing is not really very 


16961. Now, has it been your practice when there hag: 
been a Local Government Board inquiry as to sewage: 
disposal to attend and place before the inspector the- 


conditions as to shell fish distribution ?~(Sir. William 
Pink.) I do not think so. (Mr. St. Barbe.) The prac- 


tice in all Fishery Committees is this: we do not have- 


any official notice of the inquiry by the Local Govern- 


ment Board at all, but we always hear either before or- 


after—I think it usually comes before—the Local Gov- 
ernment Board inquiry; we have a notice from the 
Board of Trade sending us the plans which have been 
deposited by the promoters of the scheme, and we are 
invited independently to make our observations on the 
scheme, and from the point of view of the fishing, and 
report to the Board of Trade. The Board of Trade 
merely inform us that the Local Government Board are 
holding an inquiry, but we have no official information 
of that, and it has not been the habit to attend. 

16962. (Sir Michael Foster.) You report merely to the 
Board of Trade; you do not attend the inquiry itself >— 
We report to the Board of Trade; we do not attend ihe 
inquiry. 

16965. (Chairman.) I take it, as far as your actual 
powers are concerned, they are very limited +~Yes. 


16964. If you knew there was a polluted source, would 
you prevent shell fish being taken from the place t~ 
(Mr. St. Barbe.) We have power under the Act to re- 
gulate the taking of fish by any means, but I question 
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Sir W. Pink whether the Act—I do not know whether it has ever 


been tried in the other districts. I do not think it is 
what is intended by the Act, although it might possibly 
cover it. We have never tried it. There is a power in 
the Act to prohibit, either entirely or by any specified 
means, the taking of any specified sorts of fish. These 
are almost the words of the Act, I think. I have not 
got it here. I do not think it is intended to cover that. 
point, but I have no doubt it might be in the Act of 
1888. 

16965. (Sir Michael Foster.) In practice you have never 
used that?—No, sir, not in that way, not for this pur- 
pose. 

16966. Could you find it in the Act; that is the Act 
(handing Act to witness)?—Yes; I was going to say I 
think I ought to modify my last reply. My memory was 
not quite good enough, and it has occurred to me since 
that is hardly accurate. As to our powers for pro- 
libiting fishing entirely in that sort of way, I think we 
have not, now I come to think of it, for this very reason, 
we are now applying, or rather the Board of Trade are 
coing to grant us powers oyer one particular district, 
namely, Poole Harbour, in order to enable us to do 
those things amongst others, therefore I do not think we 
have power. No, I thought that the special Section A 
covered it, but I was speaking from memory only. 


16967. That is limited entirely to fish properly so 
called, is it not ?—Oh, I think it includes shell fish. 


16968. Does it ?—Oh, yes, sir; we have made bye-laws 
under that section with regard to shell fish. 

16969. I see in the resolution which your committee 
passed on December 17th of last year, you recommend : 
“That in all cases where there exists an organised sys- 
tem of drainage for urban or rural sanitary districts, the 
crude sewage should be efficiently treated by some septic 
or other process before discharge into the sea.” What 
do you exactly mean by “ efficiently ” ?—(Sir William 
Pink.) Well, what we mean by “efficiently” is that it 
should not be allowed to flow into the sea without being 
treated in some way to prevent any ill effects. We are 
not supposing that crude sewage was from closets where 
patients were suffering from typhoid fever or anything 
of that sort. 

16970. That is to say, your “ efficiently ” would include 


the destruction of all the germs of disease P—Of disease 
as far as possible. 

16971. Do you know of any septic or other processes 
which will effect that?—I believe that the septic tank 
really if efficiently put up—the two friendly, the anz- 
robe and the erobe will act upon this sewage; at least, 


that is the belief of many of us, that it will effectually 
destroy any bacteria that may be prejudicial. 


16972. Would you be surprised to learn that that 
belief is baseless ?—Well, I should be rather surprised to 
learn that. It will not take me a moment; may I tell 
you exactly how this sort of thing works? Without any 
very large expense in my own case, I had difficulty from 
my own house in treating or getting rid of the sewage ; 
I have a chalk formation, the subsoil is chalk. I had two 
deep pits sunk into the chalk, and the drainage from 
the first of these was more than that could soak away, 
went into the second, then that which ‘the second could 
not take flowed on and was used for irrigation, Now it 
is a singular thing that passing through both of these 
beds and then flowing over, the effluent was almost in- 
nocuous and almost pure in colour, and so far as J know 
I could not possibly say that it did not contain bacteria 
that would be prejudicial, but I do not think it did. 


16973. Did you have it examined bacteriologically P— 
No, I did not, but I did this: it was an extraordinary 
thing that these beds when cleaned out, from a manurial 
point of view, they were almost valueless, showing really 
that. the erobes and the anerobes had efficiently done 
the work; at least, that was the conclusion I had 
to come to. 


16974. You are not aware that in all these various pro- 
cesses, although there may be some reduction of micro- 
organisms, the effluent, although it may be apparently 
perfectly clear and chemically pure, still may contain 
a very considerable number of organisms, some of which 
may be pathogenic?—I understand so, but I had not 
known it of my own knowledge. I had read of it, at 
all events; do you think it is really so, sir? 


16975. Yes?—May I just say that, if it would be valu- 
able for the Commission to know, we can make further 
inquiries the whole of the district round, and any par- 
ticulars you wish to know from the district, we will find 
out and send you up. 


16976. (Chairman.) Thank you; we had better let you 
know if there is anything we wantP—(Mr. St. Barbe.) I 
told my chairman, as a matter of fact, we have never 
had a systematic examination of the district from this — 
point of view, and the notice we have had of our invi- 
tation to come here has not given us time to de it. A 
more systematic examination could be easily made, and 
of course we should very much have preferred it if 
we had been able to do it. I wish to explain that. 
(Sir William Pink.) If we hear from you we will pre- 
pare anything. 


16977. Thank you very much. 
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16978. (Chairman.) You are Mr. Baxter, and you 


; to convey it, but still one does not want to go against 
12 May 1903. come to us representing the Chamber of Fisheries ?— 





That is so. 

16979. Now, let me ask you this leading question, 
does your experience teach you that it is possible for 
typhoid fever to be conveyed to human beings by oysters 
which are contaminated by sewage ?—Well, I cannot say 
I mean my experience teaches me hat it is not possible 


the scientific men, bacteriologists and those people, and 
set one’s own opinion up, which is not of course a 
qualified one, but if it were a common occurrence 
for typhoid fever to be communicated by shellfish, 

think we should: find, perhaps, 75 to 90 per 
cent. of people in England or one may say in Europe 
suffering from typhoid fever. 


MINUTES OF 


16980. Then shall we say that you are sceptical on the 
subject ?—No, I think I can go further than that ; I 
think you can say that [ am quite an unbeliever. My 
opinion is not in the balance either way. If |] were 
asked for my unbiassed opinion, I should say it was 
practically impossible for it to be communicated by 
shellfish. 


16981. For typhoid fever to be communicated !—Yes. 


16982. Thank you?—I mean, mine would be very 
likely a biassed opinion ; it might be. 

16983. Yes, but the inclination of your mind is to 
think that typhoid fever never has been conveyed by 
contaminated oysters?—That is asking me to commit 
myself rather. 


16984. (Sir Michael Foster.) But you said it was 
impossible just now ?—In my opinion it is impossible. 

16985. Impossible /—But, of course, there might be 
one case where the exception would prove the rule. 


16986. But do you really mean that it is impossible for 
the typhoid germ to be conveyed from sewage through 
an oyster to a human being /—In my opinion—as I say, 
I do not wish to set my opinion again scientists—but in 
my opinion, practically, of course, my experience extends 
over a great many years. I have never known a case in 
which it was absolutely proved yet, of course, there is 
strong circumstantial evidence. 


16987. (Chatrman.) Well, may we take it in this way 
from you, that at any rate you consider the danger 
excessively remote, that there is no need to take 
precautions against it?—I do not say that there is no 
need to take precautions against it. I may say that it 
is not the typhoid fever that I fear but from an 
wsthetic point of view I object to fisheries, whether 
oyster fisheries, or any sort, being contaminated by 
sewage matter. It is not pleasant to think that we are 
really eating anything which is contaminated with 
sewage. 


16988. Well, then, if you are of opinion that it is 
desirable to prevent fisheries, shellfish, or otherwise, 
being contaminated by sewage, could you give us any 
remedies that you would propose to prevent contamina- 
tion !—In my own idea of course the sewage should 
never be discharged without treatment near any fishery, 
or in fact near any inhabited town on the coast, it should 
be treated, either by septic tanks or sewage farms so that 
the effivents would do no damage, would not pollute 
anything at all. Itis possible of course, and in fact I 
know it is approved by the Local Government Board 
because I had a good deal of experience with them—the 
sewage farm and the septic tank. Now the sewage is 
discharged in a crude state at most of our health resorts, 
or watering places. 


16989. Well, but are you aware that it is pretty well 
ascertained now that an effluent either from a sewage 
farm or from other systems of filtration may still con- 
tain large numbers of noxious bacteria ?—I believe not 
if it is properly treated. 


16990. (Sir Michael Foster.) May I ask what you 
mean by “properly treated ” !—Well, the septic tank, of 
course, is approved, I think. Well, in fact, I know it is 
approved by the Local Government Board. It has been 
in use at Exeter now | should think for about seven 
years ; the effluent after being flowed over land, does 
not affect the fish life, and sewage I think, in the 
streams always kills the fish there. Trout will thrive 
in the streams where the effluent is discharged. 


16991. Yes, but the bacteriological examination of the 
effluents from septic tanks, has proved that a very large 
number of organisms, some of which may be injurious, 
are present ?—Well, that I think, is a question whether 
they are injurious or not. do not know that any 
bacteriologist will swear to any bacillus that he found ; 
of course, they have very striking likenesses, and by 
their growth in the cultivating media they are able to 
tell fairly well what they are, but they cannot swear to 
them. I think if you get a bacteriologist to examine 
anything for you that is supposed to be contaminated 
by sewage, if you were to put him on his oath he would 
not swear that it was colz communis. 


16992. (Chairman.) All I would ask you is to make 
any suggestions that have occurred to you to the Commis- 
sion !/—Well, of course, the discharge of crude sewage 
I object to most decidedly, and I think that might be 
remedied by a better system of drainage, and another 
thing, in the ports and harbours in the vessels that are 
coming there—I suppose you would not call it sewage 
then, but feecal matter, is discharged directly from those 
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boats into the harbours, and is about in those places— 
well, for days one may say. And certainly I object to 
sewage being discharged crude, for instance, as it is at 
Southend, and at Bournemouth, places like that—I mean 
the outfall of the sewer is within a very short distance 
of the shore. The Medical Officer of Health for Southend 
some months ago now, attending a meeting of medical 
officers of health, spoke very strongly on sewage pollution. 
He said that anybody handling oysters or anything of the 
sort, if they put their hands to their mouths stood great 
danger, or were in great danger of having typhoid fever 
communicated to them in that way. Well, suppose that 
were admitted, is it not very much more dangerous for 
people bathing on those places. They cannot very well 
bathe in the sea without getting a certain amount of 
water in their mouths or down their throats, and 
they water the roads with the water from the sea so 
that I think that if one admits that typhoid fever is 
conveyed by oysters and shellfish generally it would 
be much more likely to be conveyed by bathing in these 
waters, and by watering the streets with the water 
which is nothing but sewage, one may say dilute sewage. 
So that I mean apart from the danger to fisheries, 1 
think the danger to public health is larger, is more than 
itis from the fisheries themselves. I believe the Local 
Government Board approved of the Southend scheme. 


16993. (Ser Michael Foster.) Your position is then, 
do I understand, that crude sewage should not be 
discharged into the sea at all, not even if carried to a 
considerable distance from the shore. You were just 
now speaking of cases where the sewage was discharged 
not far from the shore !—Yes. 


16994. Would any distance from the shore satisfy 
you ’—Well, it would have to run into at least 100 miles 
1 should say ten you do not pollute the oyster fisheries 
because there are none so far from the shore, but if 
oysters and mussels and cockles and pexiwinkles are 
polluted, why should not the other fish, such as lob- 
sters, soles, plaice, and all those things be polluted by 
it. If the water is polluted at all, these things 
are constantly having water through their gills so. one 
may expect everything to be polluted, so I think it is a 
great mistake to discharge crude sewage into the sea. 


16995. There is no power of purification by means of 
the sea and its inhabitants ?—-According to bacteriologists 
no. 


16496. Is the sea gradually getting more and more 
impure then from the amount of sewage which has been 
discharged into it /—Well, I should say it is, certainly, 
near the coast, because, I] mean, now even from the 
Maplin sands, cockles taken from the Maplin sands 
have been found to be polluted with what is supposed to 
be coli communis. 


16997. Then the discharge into the sea being in your 
opinion not permissible, the sewage should be thrown 
upon land, and you would be content with land filtration 
by a sewage farm /—Well, one I suppose must be content 
with that as it is approved by the Local Government 
Board, which is the sanitary authority 


16998. But you do not approve of it, I gather ?—Oh, I 
approve of it myself, only you were questioning that just 
now. 


16999. You approve of it ?—Decidedly. 


17000. That would satisfy you’—That would satisfy 
me. 


17001. But where there is no land available for the 
purpose, because of course filtration on a land farm 
requires land of a certain quality, or is very imperfect 
if the land is of certain other quality ; then I understand 
you would be satisfied with the septic tank ?—With the 
septic tank anda smaller quantity of land for it to be 
flowed over. 


17002. With the septic tank alo1e /—Well, I should 
not like to say I should be perfectly satisfied with the 
septic tank alone. 


17003. Does the septic tank, remove the objections 
from an zsthetic point of view which I understand is 
your chief objection !—Well, from an esthetic point of 
view perhaps it might, but one would be more satisfied if 
it went over land. 


17004. There is something——!—Well, to a certain 
extent ; say, I qualified that I think to a certain extent, 
it would be better than discharging it crude, but one 
would be more satisfied if it flowed over land, because it 
must to all intents and purposes be pure. 


Mr. GoH. 
Baxter. 
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17005. Or by any other method which would give a 
result as gocd as that of land ; that weuld satisfy you /— 
Yes. 

17006. Have you any suggestions to make as to how 
that would be brought about ?—Do you mean how the 
expense should be borne ? 


17007. Yes ?—By the municipal authorities one would 
say naturally. One could scarcely expect the Govern- 
ment to take it up, but I suppose one could not expect 
Government to pay for these things, but the municipal 
authorities should certainly do it, because it is rather a 
case of cutting their own throats destroying these 
fisheries. At Brightlingsea for instance; if the fishery 
is closed there it means throwing some 700 or 800 people 
out of work, which means a burden on the ratepayers. 


17008. You do not think the country has any claim 
whatever to a contribution from the fisheries themselves ? 
—Most decidedly not. The fisheries were, I may say, 
all of them, established long before sewage was’ known. 
It is the sewage which has been brought to the fishery, 
not the fishery to the sewage. 


17009. And the fisheries have you think, complete 
right over the whole stream ?— Decidedly ; in most cases 
of course, we know there have been some later grants, 
buat the old-established fisheries ; the more modern grants 
of fisheries are very very few indeed. 

17010. And that the fisheries where they have vested 
interests have complete command of the streams in which 
the fisheries are ?—In most cases. 


17011. To what authority would you entrust the 
power to decide that the sewage does not ' injure 
the fisheries ?—Well, the only authority of course that 
we could entrust it to now would be the Local Govern- 
ment Board. 


7012. And you would be willing to entrust it to 
them ?—It depends upon the nature of the Bill that 
would-be brought in giving them power. 


17013. You remember there was a Bill brought ‘in in 
1899 with regard to certain points of your industry !— 
Yes. 


17014. And that Bill provided that the administration 
should be by the Local Government Board, or by the 
sanitary authorities, and in the House of Lords I think 
it was, there was av amendment by which the power was 
transferred to the Fishery Boards?—To the Fishery 
‘Boards. 


17015. Yes, to the Fishery Boards or Committees ?-- 
The local fishery committees. 


17016. Yes?—Well, that was, I think, because the 
original Bill entrusted the whole thing to the local 
medical. 


17017. You would not insist upon that in this matter ; 
you would be willing to entrust the supervision to the 
Local Government Board, and to the sanitary authority ? 
As far as we can tell at present, of ‘course, it depends 
entirely on the nature of the Bill, and what power is 
given. 

17018. You would not press forward as a general 
principle that the Fishery Committees should be the 
authorities in such cases?—I could not give you any 
answer to that question until I saw the Bill itself. You 
see, I mean it altogether depends upon what the Bill 
embraces as to whether it would get the support of people 
who are interested or not. 


17019. Besides the shell-fish which are grown upon 
our own shores, a large number of shell-fish are imported, 
are they not !—Yes. 


17020. Some of them for direct consumption ?— 
Yes, 


17021, Not only oysters, but cockles and mussels ?— 
Yes, not a great many cockles but mussels, a very large 
quantity. 

17022. A considerable quantity of mmssels ?--A ¢on- 
siderable quantity. 


17023. Coming from Holland ?—From Holland. 


17024. Chiefly, or to a large extent from Holland !—I 
think I may say entirely from Holland now; we have 
not had them from Belgium for many years.’ 


17025. Do you think there is any danger to the public 
health in those shellfish ?—No. In Holland of course 
all these beds belong to the Dutch Government and 
they are let by tender, and it is to the interest of the 
Dutch Government to see that these beds are kept 
perfectly free from pollution. ey could not drain on 


to the beds on account of the land being lower than the 
sea ; there is no such thing as sewage known in Holland, 
the whole sewage matter is used on the land itself. There 
is a periodical inspection of these oyster and mussel 
fisheries by the Government bacteriologist, I think from 
the water works in Holland, and they are sent to the 
Dutch Government periodically, and as far as we have 
had them at present —we have them ourselves—they are 
perfectly free from pollution. They have been examined 
in London by Dr. Klein and pronounced perfectly 
pure. 


17026. Do they come over the whole year ?—No, no, 
the mussels commence about the end of August. 


17027. Then is there a close season, so to speak, in 
which there are no mussels ?—Well, they are not brought 
into England because they would not sell; they would 
not be fat; they would be really out of season. 


17028. That is to say they are not brought in because 
t'sere would be no sale for them ?—No sale for them. 

17029. And the season in which they are not brought 
in extends from !—Well, about this month until about 
August. 


17036. And during that time practically no mussels 


.come over from MHolland’?—Practically no mussels. 


Then there are periwinkles of course from Holland in 
very large quantities. 


17031. All the year round, or is there a close season 
for them ’—Well, there is no close season, but one may 
say that in the summer very very few come. 


17032. And are they also so to say guaranteed by the 
Dutch Government !— Yes. 


17033. As being free from pollution ?—Yes : 
free from pollution. 


17034, Of the American oysters a certain number, a 
very considerable proportion, are sold at onee for con- 
sumption, I think !—Yes. 

17035. And another portion is laid down in various 
points of the British Coast !—Yes. 


17036. Are they guaranteed by the American Govern- 
ment !—Well, the American Government—now— i 


17037. I will not say the Government, but has tae 
British consumer any guarantee that the oysters as 
despatched from America are free from pollution {—Well, 
they have no more guarantee than we have from our 
better class of oysters in England that the producers are 
doing all that they can to keep their beds pure, and 
that the sanitary authorities th America are doing the 
same thing. They are just as careful over them as we 
are trying to be now in England. 


17038. And with regard to the French and Portuguese 
oysters, does the same hold good there, too ?—Well, the 
Portuguese oysters, we rarely get any that are sold direct, 
they are relaid on our English beds. Most of the French 
are ; a few French are sold here, but as arule the French 
are not fat enough to sell when they come over. 


17039. Is there any reason to believe that these Portu- 
guese oysters are polluted when they come over. 
There was some evidence to that effect when that Bill 
was under consideration 1 think, was there not /—Yes, I 
think there was. 


17040. And was.there not a demand that they should 
be put into quarantine for a certain time in order to 
ascertain whether or not they were injurious ’—But the 
idea was that a! foreign oysters should be put into 
quarantine. 


17041. For security’s sake ?—Which would be unfair, 
Imean. Yes, but I do not know ; the Portuguese oyster 
is an oyster which one would not like to say very much 
about. Ihave had them examined from beds lying, it 


as being 


‘might be the native oysters would be lying in this place 


and the Portuguese here, so that there would be nothing 
really between. The native oysters have been pro- 
nounced perfectly pure, and the Portuguese oysters have 
been looked upon with suspicion. 


17042. After how long a stay in the bed ?—Oh, months, 
months, three or four months. Oh, more than that, six 
months. That was only at the commencement of this 
year, and they had been laid since about March the year 
before, so that it would be more than six months 
—about nine or ten months, so that one can scarcely give 
any opinion upon the Portuguese oysters, I mear, why — 
they should be polluted, and the native oysters not, pol- 
1uved. 

17043. They have a very characteristic form, have 
they not, the Portuguese oyster !—Oh, yes. Oh, nobody 
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could mistake a Portuguese oyster for anything else if 
they had once seen it. 


17044. Do they have the same discharge of water 
through them that there is in the case of the native 
oyster or is the retention of the water within the shell for 
a longer time ?—I think not. 


17045. And you cannot account for this suspicious 
feature of the Portuguese oyster !— No. 


17046. But apparently your attention has been called 
to it /—1t has been called to it, oh, yes. Of course, the 
Portuguese oyster is not a true oyster at all. 


17047. Would you allow the importation of these 
polluted oysters and shellfish,to be perfectly free !—When 
one knew that they came from unpolluted sources, 
decidedly. 

17048. Then you would demand a certain guarantee ? 
—Yes, I think I might go so far. 

17049. On the supposition that the polluted oyster is 
at least undesirable !—Oh yes. 


17050. It would be unfair that the country should be 
putto great expense in order that the British oyster should 
be beyond suspicion, and yet the foreign oyster allowed 
to come in freely ?—-Unless it came from a source that 
was guaranteed ; I should have no objection to it being 
restrictive. 


17051. But would you admit it ; would you admit all 
these various shellfish, oysters, cockles, periwinkles, and 
musse!s without guarantee, supposing that the changes 
that you wish introduced are brought about for the 

urity of the British shellfish /—Would I admit them 
ee whether they came from polluted or unpolluted 
sources, do you mean ? 


17052. Yes. Would it be fair that so much of the 
public money should be spent in protecting the public 
against the uative-grown or native-laid shellfish without 
some guarantee to the public that the directly imported 
shellfish was equally free from suspicion !—I take it 
that by that you mean if we had a guarantee, as we have 
from the Dutch Government now that the oysters and 
mussels that we import from Holland are pure, you 
would not put any restriction upon those. 


17053. That is what I mean; 1 mean you would 
insist upon some such guarantee before you admitted 
them into the British market !—The foreign oysters. 

17054. Yes?—L think we should be justified 
that. 

17055. Would there not be more than justification ; I 
mean would it not be your duty to see to it for the 
protection of the British public /—Well, you are, it seems 
to me, to be going back rather to protection, does it not, 
and that is a thing that the British public objects to 
nowadays. It is an illustration of free trade, [ mean, 
one does not know exactly how to answer that question. 
Personally I should object to any oysters being placed on 
the English markets that were polluted, but I should 
make the polluting parties pay for any damage done to 
the owners and holders of the fisheries. 


17056. At what rate would you reckon a human life 
in order to assess damages !/—A human life ? 

17057. Yes ?—Well, I think I have not at present —— 

17058. Supposing, I meant ?—Well, you see, in that 
case I cannot suppose it because I do not believe it ; I 
do not believe it possible. ‘ 

17059. Well, your xsthetic objection would be very 
slight, would it not /—I do not think so, if one’s business 
was entirely ruined. 

17060. No, but I mean your proposal was that the 
introducer of the polluted oyster or shellfish should be 
fined for the damage which be had done !—No, the man 
who pollutes the fishery. If a fishery is closed, I should 
agree with closing any polluted fishery, but not closing 
that fishery without compensation to the owner or 
holder. 

17061. Yes, but we were speaking of the introduction 
of foreign shellfish, were we not !—Oh yes, with that I 
said I quite agree with you, unless we had some guarantee, 
as we get from the Dutch Government, that they are 
pure, unless they pass our own _bacteriologists, I would 

ut some restriction on them — decidedly —- most 
ecidedly. 

17062. Quite so, that is the point I wanted to bring 
out, that you thought there should be a restriction on 
their importation, a restriction guaranteeing freedom 
from pollution That, I think, was the answer I gave 
you, and you were simply asking me to confirm that. 
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17063. (Mr. Stafford.) You commenced your evidence 
by saying that you thought it was practically impossible 
to communicate typhoid fever through oysters, did you 
not /—Yes, 


17064, Can you give me any reason for that opinion? 
—Well, I did not know I was coming here really to 
undergo an examination for scieutific purposes, but I 
would have been primed, perhaps, on these matters a 
little more than I am, if I had, but I think the answer 
that I gave before that was, if it were possible or a 
common thing. of course, I think I did not say that 
it was impossible, because all things are possible, but 
if it were probable we should find about 25 per cent. 
of the people of the inhabitants of the British Isles 
suffering from typhoid fever, because, I think, at least 
25 per cent. eat oysters, and they do not know from what 
sources they are obtained, some of them coming from 
sources that are known to be polluted. 


17065. Do you consider that typhoid fever ean be 
communicated by means of a bacillus /—Well, I should 
not like to answer that question. I think you will find 
a great many of our best doctors who will tell you that 
they do not believe in the bacillus theory at all. 


17066. Do you consider that typhoid fever can be 
communicated through water !—One has every reason to 
believe it can. 


17067. Then why not through oysters? If the bacillus 
can find its way into water, why can it not find its way 
into oysters laid in certain polluted waters ?--I do not 
know whether you know the habit of the oyster at ail. The 
oyster in its fatural state, when they are covered by 
water, has a series of firs with celia on them. I do not 
know how many millions, it has been counted 1 betieve ; 
but I do not know how many millions, which are cor.- 
stantly working, and there is a constant current of water 
through the gills and through the whole of the oyster, 
and they throw off anything that they do not feed on. 


17068. Supposing you had oysters kept in polluted water 
which contained a bacillus, would not that bacillus find 
its way into the oyster, and into the surroundings of the 
oyster !—I suppose it wou d be possible for it to do that 
but the question is. whether it would have any power 
of communicating disease after it had been through the 
oyster. 


17069. But you agree with me that typhoid fever can 
be communicated through water ; why not through the 
polluted water of the oyster !—The question is whether 
the water is polluted when it has been through the oyster ; 
whether the oyster does not throw off the pollution. 


17070. (Str Michael Foster.) But when you eat an 
oyster you swallow also the fluid which is outside the 
pallail chamber as well as that which is inside, and then 
the bacillus is so small that it would pass through the bars 
of the gills into the branchial chamber, although the 
somewhat larger particles are thrown off by the cilia 
and the labia /—Yes. 


17071. So that when you eat an oyster you certainly 
have a-schance of swallowing the minute organisms 
which are present in the water which have entered 
between the valves of the shell and remain in the 
oyster at the time when he is taken up ?—The question 
is whether the bacillus has been killed or rendered 
innocuous by being in the shell of the oyster. 


17072. (Mr. Stafford.) Have you any reason to believe 
that it may be /—There have been some very interesting 
experiments carried out with the cultivation of the 
bacillus in the oyster by Dr. Cartwright Wood, some 
years ago now. 

17073. And what conclusion does he come to about it? 
—That he finds it extremely difficult to cultivate the 
bacillus in the oyster. I think it has been done after 
the oyster has been subjected to treatment for three 
weeks and that sort of thing, but they do not increase in 
the oyster. 


17074. (Sir Michael Foster.) But is there not evidence 
that it will remain in the oyster for at least 14 days..— 
If the oyster is kept under artificial conditions. « 


17075. What do you mean under artificial conditions 
— placed in sea water—is that an artificial condition? It 
is a question of multiplication. It is rather the time in 
which the bacillus might remain alive, and I think I am 
right in saying—you probably well know this from your 
observations as to how long after an oyster has been 
taken from a certain situation and known to contain 
bacillus within its interior either outside the pedial 
chamber or inside. It has been found that the bacillus 
may still be recognised in that fluid up to about 
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14 days, and then after, say, ten or fourteen days, 
it can be no longer. That is distinguishing, the oyster 
from the cockle, in which, evidently, there is evidence 
that the bacillus may be propagated ’—Yes,, that has 
never been tried under really natural conditions. You see 
when an oyster is kept in a tank of any sort it does not 
get the natural ebb and flow of the water. 


17076. But the ebb and flow through the oyster is 
mainly effected by its own ciliary action !—Thatis quite 
right, but then there is the strong current passing over 
the oyster and if you notice an oyster. when it is really 
on the bed where they are laying, when the tide begins 
to flow, you will see these oysters will open. When the 
tide ebbs they close again, so that they get a free current 
of water through them, but when they get into a tank 
they get nothing of that; it is an artificial condition 
entirely. 


17077. lf remember aright these experiments were 
carried out with a continual flow through the tank to 
imitate as far as possible natural conditions ?—Yes, but 
it could. not do it because the water is deep which some- 
times passes over the oyster, and very shallow at others 
It sometimes happens to be dry—it is very nearly impos- 
sible to get ordinarily in the laboratory an oyster in its 
natural condition. 


17078. (Mr. Stafford.) Let us get away from the 
scientific aspect of the question altogether ; let us come 
to the common-sense part of the business. I put you 
this case. Do you happen to know the estuary of the 
Liffey which is in Dublin?—-I cannot speak about it 
from personal experience. . 

17079. Well, there are certain oyster layings in the 
estuary of the Liffey. Dublinis known to be probably one 
of the worst towns in the Kingdom for enteric fever. Do 
you think that it wou.u ve safe, from a common-sense 
point of view now, to have these layings in the estuary 
of the Liffey, not the esthetic point of view now at alt 
but the common-sense point of view of typhoid fever t- 
Well Iam scarcely here as a Medical Officer of Health 
to give my opinien upon that question. 


17080. No, but you volunteered, a statement to com- 
mence with that in your opinion it was _ practically 
impossible to communicate enteric fever through oysters ! 
-—-] think you are in error there: I did not volunteer 
the statement ; I was asked ; it was simply in answer 
to a question. I did not volunteer a statement. 


17081. Well, you committed yourself to the opinion, 
may I say /—Yes. 

17082. And I would like to get an acknowledgment 
from you that you might possibly be wrong ?—Well, 
I do not think you would be able to get an acknowledge- 
ment from me that I am likely to be wrong over it. A 
great many people eat the oysters from the Liffey, do 
they not? 

17083. Most of them in England ?—But they eat them 
in Ireland too. 


17084. They do, but the beds are owned by a Liver- 
is firm and they are eaten chiefly in England—the 
-blue-point oyster !—How many oysters should you think 
would be sent from the Liffey ? 


17085. I could not commit myself to a number ?— 
Well enough to feed some thousands of people. 


17086. A good many oysters go to England?’—You 
think there would be enough to feed some thousands of 
people. 


17087. Well, that depends upon how much they would 
eat ’—Well, I can say that there is enough to feed some 
tuousands of people. Well we donot hear of thousands 
-of people suffering from typhoid fever. 


17088. But you do not hear of every person who 
happens to take bacillus into his system through drinking 
polluted water getting typhoid fever ‘—Then it is a ques- 
tion. I say we are obliged to believe they get it from 
water, because the doctors tell us so, but we might say 
we are obliged to believe it about the oysters, but we 
cannot believe that, for instance, as you say, there are 
some thousands—I do not know that you said there was 
some thousands—but there was a great quantity of 
oysters went from the Liffey to Liverpool, and I suppose 
most of them would be eaten in Liverpool or the 
surroundings, and yet there there are no. fearful 
epidemics of typhoid fever there, and if we were to take 
all that the doctors say as infallible, we should have 
phoneands of cases because thousands of people eat 
them, 
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17089. Then you think there:is no danger to the 
public of getting enteric tever through eating the oysters 
which are laid in the estuary of the River Liffey, although 
Dublin 1s known to be a typhoid fever town ?—The 
danger would be .very remote, and I should take it 
very very remote, or we shou'd hear of very many 
epidemics. Personally, I do not now think that it would 
be communicated from there or we should hear of it. 
As I said before the possibility of everything—— ' 


17090. With regard to the American oysters, do the 
State Departments give certificates of the purity of the 


estuary from which they come !—I am not sure whether 


the State Departments do. 


17091. The State Health Departments, do they give 
certificates !—A great many bacteriological certificates 
are sent over with the oysters. 


17092. With the oysters; but do the State Depart- 
ments give these certificates, or the State Health 
Departments /—I am not quite sure about that, but I 
know that the States in some places in America, 
guarantee that they are free from pollution. 


17093. I saw in one case recently, a State certificate 
to the effect that there was no pollution of the estuary 
in which these oysters were laid. JI wanted to know 
whether that was a general thing with regard to Ameri- 
can oysters?—-Well I could not say that I have had 
personal experience of it being done in a great many 
cases, and I think there has been no difficulty in getting 
the States, where the oyster layings are, te give certiti- 
cates. I do not think there would be any difficulty 
about that, because as I said before, [ think they are 
just as particular as we are in England. 


17094. Do you think it would be a wise thing to do? 
—Decidedly ; a certificate of origin I think we may cal] 
it. 


17095. (Charrman.) May I just ask you about this 
question whether you are aware that at least five places 
where the shellfish were stored were condemned by’ Dr. 
Bulstrode, in his report to the Local Government Board 
in 1894, and that five outbreaks of typhoid fever have 
suhsequently occurred !—Yes, I am perfectly aware of 
that, but the question is whether those outbreaks of 
typhoid were caused by the oysters or not. For instance 
we will take Winchester. That I think is one of the 
places condemned by Dr. Bulstrode where those oysters 
came from, Emsworth. I do not know exactly how 
many people partook of those oysters, but I should 
think not more than 7 or 8 per cent.—5 per cent. one 
may say—of the people who ate these oysters had 
typhoid fever, so that is not conclusive evidence that the 
oysters caused it. 


17096. And you think, perhaps, that the outbreak in 
these five places would be nothing more than a coinci- 
dence !—As regards oysters, decidedly, one has to take 
the sanitary conditions of the places themselves. 


17097. (Sur William Ramsay.) Might I ask a question 
or two about the Chamber of Fisheries; I do not quite 
understand what it is? Is it a voluntary association ?— 
A voluntary association. 


17098. Of persons who are themselves engaged in the 
fishery, or are selling fish ?—Yes. 


17099. All kinds of fish 7—AII kinds of fish. 


17100. Is it confined to any one part of England 1—No, 
to the United Kingdom. 


17101. Have you any compulsory powers over the 
persons who belong to that association, or is it simply 
moral suasion /—Moral suasion. 


17102. Thank you ?—At present there is no power over 
the oyster fisheries by anybody ; I mean, until we get 
an Act of Parliament, nothing can stop people putting 
them on the market. 


17103. (Dr. Burn Russell.) How far are the opinions 
which you have expressed, the collective opinions of this 
Chamber of Fisheries, or your own personal opinions !— 
T should say it was the general opinion. Perhaps I may 
have gone a little too far so far as foreign oysters are 
concerned; some of them might not agree with me 
as far as I have gone, but the opinions that I have given 
may be taken as the general opinions of the Chamber of 
Fisheries—of the members—oyster members. | ° 


17104. (Sir Michael Foster.) Your particular opinion 
as to the modes of typhoid fever being conveyed by the 
oysters is not shared by the whole of your Chamber ?— 
I think I may say—I think I may say by the whole of 
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them. I am here, of course, by the authority of the 
Chamber of Fisheries as representing them. 


17105. (Dr. Burn Russell.) Has the subject been 
definitely discussed and any resolution come to /—As to 
the danger of infection or the pollution of the fisheries 
generally. 


17106. As to the practical aspect of the general opinion 
in scientific circles upon your trade ?’—Oh, yes; since 
the first tj phoid fever scare we have been diseussing it, 
and the conclusion we have come to is that the sewage 
should be taken from these fisheries. We cannot make 
an oyster fishery. It is virtually impossible to do it. 
You may only move perhaps half a mile and yet. you find 
the ground not at all suited for oysters. There are only 
certain places where the oysters will get fat. As a rule 
a breeding ground for oysters is nota fattening ground. 


17107. Then the practical conclusion arrived at is a 
concession to a popular delusion nota scientific opinion ? 
—That you cannot make a new oyster bed. 


17108. The reason of your resolution to the effect that 
- it was desirable to separate oysters from sewage pollution 
was a mere concession to a public delusion and not toa 
scientific opinion !—I scarcely follow you there. 


17109. Well you do not believe in anything which is 
alleged as a reason by scientific men !—Oh, I believe ina 
great deal that is alleged by scientific men, but in this 
one point I cannot say that I follow them decidedly—I 
should be very sorry —-— 


“17110. I speak entirely on this, not on the general 
question !—Oh, you mean on this point. 


~ 17111. On this point !~Well as far as intection being 
carried by the oysters, I certainly cannot go with the 
scientific men but in other cases I can go with them and 
I quite believe in them but in this case I cannot. 


17112. I am somewhat interested to clearly distinguish 
how far you speak for the trade, and how far for yourself 
simply for this reason, we have had so many gentlemen 
engaged in your trade, who admit with thorough convic- 
tion all that has been concluded by scientific observa- 
tions ?—They admit it ? 


17113. Yes?!—Well, do you not think that perhaps, 
might have been caused by so many questions being 
asked them, and they being asked to give so many different 
answers by different people, that they might contradict 
themselves. Such things have been known, that they 
might admit things that really, if you had been talking 
to them either before the cross-examination or after they 
would not have admitted. 


17114. That is your suggestion /—That is my suggestion 
that they night have done that. 


17115. (Colonel Harding.) I should like to ascertain 
from you how far your Chamber of Fisheries is really 
representative of an important section of the trade. 
What does your Chamber consist of, representatives of 
fishing associations, or fish merchants, or what !—Fish 
merchants associations, in fact, | might say practically 
every branch of the fishery. 


17116. How many members are there of your Chamber ? 
—About 200. 


17117. And does each of those members represent 
some fishing company !—Oh, no, each member, some of 
them are private members, some represent companies. 
I think I may say the Whitstable Oyster Company is 
the only company that is not represented in our Chamber 
of Fisheries in oysters. 


_ 17118. Are we to take it that the Chamber of Fisheries 
is representative of the fisheries of this country 
generally /—Yes, I think I may say so. 


17119. You have representatives from different parts 
of the country !—Oh, yes. 


17120. And representing most important associations 
of fisheries !—Yes. 


17121. Well, I will not go over ground that has been 
gone over before, but we are to take it that although 
neither you yourself nor the majority of your members 
in the least believe in the possibility of infection from the 
eating of shellfish, you, nevertheless, are prepared to 
recommend that stringent action should be taken to 
compel local authorities to spend large sums of money 
to purify the sewage /—Yes. 
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17122. Notwithstanding the view, that you have told 
us !—For public health generally they should do it, I 
think. 


17122. What do you mean by public health there, you 
tellus that the public health in your opinion cannot 
suffer. Then why should you, in the interests of the pub- 
lic health desire that these things should be done !—I do 
not think [have said thatthe public health could not suffer, 
I said I did not believe that oysters could communicate 
typhoid fever, but I think public health may suffer from 
sewage —crude sewage being poured on to the—virtually 
on tothe beach—at some distance from the beach, but it 
is frequently washed up on to the beach itself. It cannot 
be healthy to have sewage under one’s nose and be 
breathing it all day long ; watering the streets with 
sewage polluted water, and all that sort of thing. That 
is what I mean by public health generally. As a rule 
sewage destroys an oyster fishery. If it comes in any 
quantity it kills the oysters ; it prevents them breeding 
on the place. 


17124. Have you evidence of that ?—Oh yes. 


17125. Evidence that the presence of sewage injures. 
the constitution of the oyster !—Oyster fisheries, yes. 


17126. (Sir Michael Foster.) That is where the 
sewage forms a sediment which clogs the branchia {— 
es, 


17127. It is not the poisonous character of the sewage ; 
there is no evidence that oysters suffer from eating 
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sewage /—Well, you see some years ago there used to be . 


a heavy fall of spat on the Southend foreshore. Well 
thatis virtually a thing of the past now. There are: 
just a few spat there very occasionally but that is only 
since the sewage has been discharged there in such large 
quantities, 


17128. But for spat you require a bottom of 
peculiar quality do you not!—The bottom is there for 
lt. 


17129. Has not the bottom been altered from the . 


sediment from the sewage. You want clean fragments: 
of stone do you not for spatting ; you throw down stones 
on purpose and so on /—Yes. 


17130. And if that is quite covered over with sewage 
sediment that prevents spatting /—You cannot get it. 


17131. But that is a different thing from injuring the 
oyster itself’—We have a very large percentage of 
deaths of the oysters on the shore when they are put 
there, when you get near a large sewage discharge. 


I have voluntarily closed my own beds at Southend some 


years ago now. 


17182. (Dr. Burn Russell.) For the sake of the oyster ? ’ 


—The general idea of the public was that oysters were 
not good coming from polluted sources and one naturally 
thought that it was not worth while giving the public 


any reason to think that they come from these places so- 


the bed was closed. 


17133. I thought you said oysters were actually killed 
or seriously injured ?—Seriously injured, yes. They 
have been very seriously injured, but since the sewage 
has been discharged in such huge quantities as it has 
been discharged we have not had anything much there 
to test in the shape of oysters. 


17134. I think you said something about 5 per cent.. 


of those who dined at Winchester and ate oysters had. 


typhoid fever /—Not 5 per cent., I think. 


17135. Not 5 per cent.’—Not 5 per cent., Yes, J 
eannot en Ps Sage figure now, but I do not think it 
was anything like 5 per cent. who had typhoid f, 
who had eaten oysters. nS ae 


17136. Then would you be prepared to admit that 
of that had typhoid fever /—No, decidedly not, a 
‘4 peat ago at Stirling there was a similar out- 
reak. ¥ 


17137. You spoke of 5 per cent., and spoke of it wi 
indifference, and that is what I want to get at eee 
did not speak of it with indifference, I think. 


17138. Well not indifferent in so far as it affected 
your trade, but fully indifferent in so far as those who 
ate oysters !—-No, most decidedly not ; I think you are 
wrong there; I think perhaps you misunderstood 
me. What I said was, that not 5 per cent. of 
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the people who had partaken of the oysters suffered 
from typhoid fever, which seemed to be rather— 
well it did not seem as if the oysters themselves could 
have caused it, because if only 5 per cent. of the people 
who had oysters supposed to be polluted with typhoid 
bacillus had typhoid fever surely it cannot have been 
the oysters that caused it. 


17139. [t has an effect upon your mind at any rate ?— 
Yes. It is open to a very great deal of doubt to the 
man who has most faith, I think. 


17140. Do not assume that please ?—Do you consider 
it conclusive evidence that the oysters caused the 
typhoid fever then, not 5 per cent. of the persons who 
partook of them, having it? 


17141. Well it is an universal law that there is a very 
small percentage happily of those who are exposed to 
anything of that sort are actually influenced ?—Yes but 
it is more than 5 per cent. 


17142. Is it not a serious penalty? In some epidemics 
you have some hundreds of people take it, but if it is 
2 per cent. do you not think it tsa serious consideration 
that at a banquet, where hundreds of people dine, 2 per 
cent. in a fortnight or three weeks should be brought to 
death’s door—if not actually ushered through death’s 
door—by reason of the infection from oysters !—If it 
were conclusive ; but I think you will find that more 
than 5 per cent. of people who are exposed to infection 
of that sort will suffer from it. You see 5 per cent. is a 
very small number of people if they are exposed to 
dangerous infection. I think you can scarcely say 
positively that the oysters caused it. The oysters may 
ve looked upon with a great amount of suspicion ; there- 
fore I should like to remove the suspicion. 


17143. (Col. Harding.) I should just like to ask you 


one more question about your Chamber, notwithstanding 


the views which you have expressed—and I think you 
say your members agree with you—your Chamber 
approved of legislation which tended to restrict the sale 
of oysters trom beds which were in the neighbourhood of 
sewage outfalls ?-—1l think they would all support a Bill 
of that sort, if the owners of the fishery were com- 
pensated. 


17144, (Ser Michael Foster.) Might I just ask one 
more question, just with reference to the close time. 
What isit? 
May, June and July, is it not !—Yes. 


17145. I understand that applies only to native 
oysters; it does not apply to imported oysters. 
American oysters can be sold during the close time? 
—Yes. 


17146. Also French ?—Yes. 
17147. And Portuguese /—And Portuguese. 


17148. Is that limited to the oysters immediately on 
their arrival. I mean may you lay down for a period an 
American oyster in spite of that close season /—Oh yes, 
because one does not get American oysters now. I mean 
the arrivals or the importation of American oysters for 
the season is practically over, and the same with most 
foreign oysters. You see when the warm weather comes 
on they cannot travel, so that they are laid down about 
this time of the year and they are sold really all through 
the summer at seaside places, mostly. 


17149. Is there any limit to their being laid down 
until they come under the British rates so to speak ?— 
No, it has been tried several times I think the Fish- 
mongers Company took it up and prosecuted, but they 
atill go on happily. 


17150. So that practically an oyster of foreign origin 
can be sold at any time ?—Yes. 


17151. (Chairman.) Can you tell me whether your 
Chamber could supplya statement of mussels, periwinkles, 
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and cockles, imported into the country ?—For how long 
a period. 


17152. Well, say the last five years?—I do not know 
that we should be able to give it to you exactly, but I 
could give it to you approximately I think. 


17153. You could?—I think I could do it myself ; I 
mean I would not guarantee that my figures were 
correct. 


17154, I imagine that you would hardly be able to 
form any idea what proportion the foreign supply was to 
the whole supply ?—Of mussels ? 


17155. Mussels, cockles, and periwinkles !—Well, 
cockles for the last five years, I should think, would be a 
very small percentage, periwinkles would be much 
higher, and mussels very high—a great many mussels. 


17156. You would know about the home supply ; you 
would have more idea of it?—I could give you the 
figures. They would be only approximate ; I would not 
guarantee that they would be correct now going back 
five years ; of course I could give my supply. 


17157. And could you distinguish at all between what 
was used for human food and what was used for bait ?— 
The imported mussels ? 


17158. Yes, I mean some are used for bait, are they 
not !—Yes ; but I mean that those that I could give you 
articulars of would be simply those used for human 
food. I do not think the quantity imported for bait 
would be very large. They would not come to London, 
anyhow and you see most of them come to London that 
are used for human food. 


17159. (Str Michael Foster.) Is there not a considerable 
sale of mussels on the East Coast for bait ?—~Those 
would be got on the East Coast. 


17160. No, but imported mussels ?!—No, from Scot- 
land. 


17161. From Holland ’—From Holland to Scotland. 


17162. There is a very large sale of imported mussels 
on the East Coast for bait ?—For Scotland, line fisheries 
yes, I could not say directly; but I might be able 
perhaps to get you from Holland at any rate for one year ; 
I do not know that I could get it for five years—the 

uantity sent over for bait—but I could from Holland— 
the particulars of those sent over for last year for bait 
I dare say. 


17163. (Chairman.) There is a large quantity of 
mussels come to Hull, is there not?’—I could not say 
off-hand how many, but I should not think nearly so 
many as come to London. 


17164. Well any statement on these matters that you 
can give us we shall be very grateful for !—I think you 
want mussels from Holland for bait, also those sent to 
Hull and to London. Those to Hull would be for con- 
sumption I suppose in the Midland counties, and the 
North perhaps. That is what I take it you would like-- 
periwinkles and cockles. (See Statement at end of Mr 
Baxter’s evidence.) 


17165. Is there any otner suellfish that comes from 
abroad, whelks, or anything of that sort?—No, no 
whelks come from abroad ; they come from the English 
coast. 


17166. We may take it mussels, periwinkles, and 
cockles !—They are the chief. 


17167. No scallops; do they come from abroad 1— 
Well, they come from the French coast—some distance 
from the French coast—but I mean they are brought in 
by English vessels; they are not sent from abroad, 
they are brought in by our English vessels. 


17168. Thank you; very much—we are very much 
obliged to you. 
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WINKLES AND MUSSELS RECEIVED FROM HOLLAND DURING THE YEARS 1900, 1901, 1902. 
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” ” i 1,176 ” 
” ” ‘ 48 ” 
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Baxter and Son 382} tons 
5 ” . 450 ” 
” ” 3 47} ” 


5484 tons 


Total in Market, 1,720 tons. 


Total in Market, 1,190 tons. 


” » 2,300, 


Total in Market, 760 tons. 


by) ” 850 » 


Baxter and Son, 
15 and 16 Bil ingsgate, E.C. 
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WINKLES RECEIVED FROM HOLLAND, 1900. 
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Dr. J. T. C. Nasu, called; and Examined. 


17169. (Chairman.) You are Dr. Nash, the Medical 
Officer of Health for Southend-on-Sea?—I am, my 
Lord. 

17170. To what extent do you consider that enteric 
fever or other illness is caused by the consumption of 
sewage contaminated shell fish’—My researches into 
the causation of typhoid fever have led me to believe 
and declare that a very considerable proportion of the 
residuum of typhoid fever in this country which persists 
in spite of all sanitary efforts and circumstances, is due 
to the consumption of infected shell fish from sewage 
contaminated sources. Out of 105 cases of typhoid fever 
notified in Southend during 1902, I traced some con- 
nection with shell fish in at least 82 cases. Besides the 
definite cases of typhoid fever, I know of several other 
persons who had diarrhcea after eating cockles from the 
Leigh Creek, into which the Leigh sewage effluent dis- 
charges. At Brighton 50 per cent. of the cases of 
typhoid fever which occur are attributed to infected shell 
fish. At Yarmouth typhoid fever was unduly prevalent 
in 1898 and 1899. These cases were attributed by the 
Medical Officer of Health (Dr. Russell) to the con- 
sumption of mussels taken from the Yare. The sale 
of these was stopped in 1900, and forthwith a marked 
diminution of typhoid fever in Yarmouth was observed, 
to such a degree indeed, that the largest number of 
notifications in any one month in 1902 was 30 per cent. 
below the average monthly mean for the preceding 
years. In my own district, by repeatedly drawing 
attention to sewage contaminated shell fish as a cause 
of typhoid fever, and thereby securing less consumption 
on the one hand, and better methods of laying and cook- 
ing, and greater care in the procuring of shell fish from 
purer layings, on the other hand, I think I have secured 
a decided diminution in the incidence of typhoid fever. 
At eny rate, the Borough of Southend has been practi- 
cally free of typhoid fever since January last. 
I wish to lay particular stress on the following :— 
During 1902 I made special inquiries, as far as possible, 
as to what proportion the shell fish eating section of the 
community bore to the entire population, and as to the 
relative incidence of typhoid fever on these two sections 
of the population, and also on shell fish vendors as a 
class. I had inquiries made at 656 houses where cases 
of small-pox, scarlet fever, diphtheria, chicken pox, 
and typhoid fever had been notified in different parts 
of the borough. As a result, I ascertained that with 
only two exceptions the only shell fish eaters in this 
inquiry were found: in 69 houses where typhoid fever 
had occurred. If the typhoid cases be omitted, only 
two houses out of 587 admitted shell fish. Another 
important fact in arriving at a relative estimate is this: 
20 out of 22 shell fish shops in the Borough of South- 
end, close in October until the following season, be- 
cause there is so little local trade in shell’ fish. If 
5 per cent. of the population are shell fish eaters there 
should be at least 1,500 persons in the borough who eat 
shell fish ; but I gather from the two or three local shel] 
fish merchants who keep their shops open in the winter 
that their local custom is with only about 50 houses. 
Allowing, as a liberal calculation, that five persons in 
each house consume shell fish, this would! give a total 
number of only about 250 persons as shell fish eaters out 
of a population of about 32,000. No doubt in the 
summer, when several shell fish stalls are open, a larger 
proportion eat shell fish, particularly so-called “ boiled ” 
- cockles. An estimate of 1,600 persons, or 5 per cent. of 
the total population, cannot be considered an under- 
estimation, in face of the facts I have narrated, and 
_ probably is more than double the actual number. Still, 
to allow a wide margin, I base my figures on 5 per cent. 
of the population as shell fish eaters, and 95 per cent. as 
non-shell fish eaters. The standard terms of the ratios 
during 1902 per 1,000 persons in each section of the 
population are calculated as follows:—For the entire 
population the attack rate was 3:28 per 1,000 persons. 
For the shell fish eating (reckoned at 5 per cent. of che 
total population) 51-25 per 1,000 persons. For the 
remainder of the population 0:54 per 1,000 persons. 
The enormous preponderance on the shell fish eating 
section is rendered very obvious by these figures (ceeteris 
paribus).—Kven if a larger proportion of the population 
were reckoned to be shell fish eaters, it is obvious 
that the preponderance of typhoid fever on the shell fish 
eaters is enormous, other things being equal. 


17171. (Sir William Ramsay.) This refers to the 
population of Southend! during the winter, not the 
summer fluctuating population ?—The summer popula- 
tion is a fluctuating population. 


6225. 


not “Do you eat” 


17172. So I suppose you are taking the ngures troz 
the winter ~The residential population, and | may soy 
that the cases of typhoid fever which occurred were ai: 
among residents. 


17173. (Sir Michael Foster.) You do not think that 
the people in Southend who have any objection to the 
local shell fish would have shell fish from elsewhere, 
because only fifty houses in Southend apparently eat 
shell fish from their local customers; do you think that 
excludes, I mean +—Their having them from else 
where. 


17174. Yes, they would say, “I do not like the 
Southend shell fish; I will have my oysters from 
London ” ?—The question was merely asked as to shell 
fish, not where they got them from, but whether they 
ate shell fish, any form of shell fish ; the question was 








17175. Have you polled them? I did not understand 
from this as to whether you polled them, as to whether 
they ate shell fish ?—Yes, I had inquiries made in every 
case of infectious disease. 


17176. But only in those cases of infectious disease # 
—Only in those cases of infectious disease. 


17177. Because in regard to the eating of shell fish in 
the winter, you deduced that from the supply, from the 
local shops?—No doubt there would be some among 
those who come to London who probably would eat shell 
fish in London. 


17178. And bring it home?—And perhaps bring it 
home, but I doubt whether they bring it home. I can, 
of course, not give exact figures in those matters. 


17179. You do not think that that is a factor worth 
considering *—I think it is a factor worth considering. 
I do not think it would make very much difference to 
the results. It is easier to more exactly estimate the 
numbers of shell fish vendors, and their employees, 
and I calculated the attack rate for these as a class at 
no less than 160°0 per 1,000 persons. I think I have 
adduced sufficient evidence to Justify me in stating that 
typhoid fever is to a very large extent caused by the 
consumption of sewage contaminated shell fish. I may 
lay stress on another point. The seasonal incid2nce of 
typhoid fever in this country generally is at its lowest 
in May and June. This is concurrent with the close 
season for English and French oysters, and with the 
period when cockles and mussels are not in their prime, 
and are less eaten than at other times. A vuint worth 
bearing in mind is that the chief seasonal incidence of 
typhoid fever in London occurs at a later date (Novem- 
ber and December), than in the rest of .he country 
generally. I am inclined to attribute this in great 
measure to the fact that shell fish are largely eaten in 
the country generally, chiefly in the autumn, while in 
London shell fish are still largely consumed in the 
early winter months. A notable exception is Brighton, 
which has a winter as well as a summer season. 


17180. (Chairman.) I should just like to ask you what 
better method of laying you succeeded in introducing ? 
You say you secured less consumption and a. better 
method of cooking?—The local shell fish merchants 
now obtain their shell fish from Whitstable instead of 
from the Leigh Creek; they bring them over and do 
not lay them. in sea water at all; they put them to 
clean in the Southend Waterworks Company’s water, 
and boil them in that water, so that they are not laid 
at- all anywhere in the neighbourhood ; not in sea 
water. . 

17181. (Sir Michael Foster.) Is there a close season 
for the French oysters; I thought the close season was 
limited to English oysters ?—I understand it is both 
French and English, but Dr. Bulstrode can correct me 
on that point. 


17182. The American and Portuguese oysters ?—They 
are still in season; they are sold all the year round, 
I believe. 

17183. So that there might be as large a consumption 
of oysters in the summer as in the winter?—I doubt 
whether it is as large; naturally our home oysters—— 

17184. But it would rather modify the force of your 
deduction, will it not?—-Certainly. I merely bring 
that forward as a point, but I do not claim for it any- 
thing more than the point that for our home oysters 
we nave a ciose season. 

17185. Mr, Baxter, who has just given us evidence, 
has said that it does not apply at all to the foreign 
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oyster the close season, not even to the foreign oyster 


which for a while has been laid down in an English 


laying?—I believe not for American oysters at all— 
ita points, and so on; I believe they are sold all the 
year round, and, perhaps, Portuguese oysters also, but 
IL understand that for French as well as English 
eysters a close season does apply. 


17186. He said French oysters could be sold also 
during the close season ; he is a large oyster merchant ? 
—T'was not aware of that; I was informed otherwise. 


17187. (Chairman.) What measures do you think 
should be adopted for preventing any danger to the 
public health. Does not 5 per cent. seem a very small 
proportion of shell fish eaters if one goes on one’s own 
experience ?—One finds that in a seaside borough it is 
generally the newcomers who eat shell fish, They 
soon seem to learn by experience that there is danger 
in them, and the older residents, as a rule, do not eat 
shell fish. I thought I gave every member of the Com- 
mission a special report on the outbreak of typhoid 
fever in Southend during June and July, 1902, which 
I made some time back. There was a diagram in that 
which might be of assistance in estimating the pro- 
portion. It is used to estimate the proportion of 
25 per cent. population as compared with 75 per cent. 
If one took those as the proportions the notifications 
rate per thousand persons among 25 per cent. would 
be represented by that length, while amongst 75 per 


cent. the notifications would be represented by that 


length ; that is to say, that corresponds to that, and 
this to that, but if you take 5 per cent., which, I think, 
is the nearer figure, this corresponds with that and 
that with that (indicating on diagram). 

17188. Yes, I see that; that is very ingenious ?— 
In answer to your question, my Lord, I suggest that 
legislation is required on the following lines to provide 
for (1) penalties for cultivating or laying down shell 
fish in narrow creeks which receive either crude sewage 
or sewage effluents, unless such effluent has passed 
through land in addition to contact beds, and satisfies 
a bacterial standard of purification. In the presence 
of Dr. Houston and others I do not want to push this 
point, as you can get expert information on the matter. 
(2) Penalties for the pollution of layings and cultiva- 
tion beds, which at the present time are pure. (3) 
Registration, efficient supervision, and inspection of 
all shell fish layings. (4) Powers for sanitary autho- 
rities to prohibit the sale of such shell fish within 
their districts, as, in the opinion of the Medical Officer 
of Health, were causing disease. (5) Clauses to deal 
with imported shell fish. Further, I would suggest 
that it be authoritatively stated and required that such 
shell fish as cockles and mussels shall be subjected 
to a heat of 80° C. for a period of 15 minutes at the 
least before they are exposed for sale for consumption 
In my opinion it should be illegal to expose shell 
fish for sale unless they are from layings which are 
either entirely above suspicion or, at any rate, are a 
considerable distance (at least a mile) from any obvious 
source of pollution, and covered with sea water at all 
states of the tide. I am inclined to go even further 
and say that, as with a public water supply, so also 
with all kinds of public food supplies (including shell 
fish), it ought to be an absolute condition that these 
should be incontaminable by drainage. It is my 
opinion that if the sale of shell fish from any layings 
open to even the slightest suspicion of sewage pollu- 
tion were prohibited unless cooked in such a manner 
as to secure that every part shall be exposed to a tem- 
perature of 70° to 80° C. for at least 15 minutes, we 
should go a long way towards solving the greater part 
of the problem of the residual typhoid in this country, 
which is untouched by the present achievements of 
Sanitary science. A proper control of shell fish will, 
I think, secure a notable reduction in the seasonal 
incidence of typhoid fever, and a moderate reduction 
in that of diarrheal diseases generally. 


17189. Do you see that there would be any difficulty 
in enforcing restrictions on the shell fish industry ?— 
There is bound to be some opposition until the shell 
fish merchants recognise that it is in their own in- 
terests to take every possible care to obtain their shel! 
fish from the purest possible layings. As a public 
health officer I consider it my duty to continue to warn 
the public against eating shell fish from sewage con- 
iaminated sources. In my own district the majority 
of the jiocal snell fish merchants have realised the im- 
portance of taking every possible precaution. They 
now obtain their cockles from Whitstable (from a spot, 
well removed from obvious pollution) instead of from 
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the Leigh Creek at a spot just below the Leigh sewage 
outfall as formerly ; put them to clean in pure fresh 
water supplied by the Southend Water Company, and 
then boil them for at least 54 minutes in pure water. 
If all cockle vendors will take the same precautions, 
I venture to think that this particular form of shell 
fish may be safely eaten, and that the cockle industry, 
if intelligently and carefully managed under proper 
sanitary supervision, may yet flourish and cease to be 
a danger to the public health. With respect to oysters, 
however, the conditions as to cultivation, laying, and 
supervision should be yet more stringent and exacting, 
because this form of shell fish is generally eaten raw. 
As regards this form of sheli fish, therefore, it is my 
opinion that all the conditions should be above sus- 
picion. I have noticed that, generally speaking, the 
type of typhoid fever following the ingestion of par- 
boiled cockles is milder than that observed where raw 
shell fish are eaten. The inference is that the partial 
cooking of the cockles has diminished the numbers and 
attenuated the virulence of the contained pathogenic 
bacteria of typhoid. On the other hand, Dr. Elliston, 
of Ipswich, has observed a severe type of typhoid fever 
following the ingestion of raw cockles from the Orwell. 
This would be in accordance with Dr. Klein’s observa- 
tion that typhoid bacilli actually multiply within the 
cockle, even though the cockles may be put to clean 
for three days in clean salt water. The importance 
of these observations cannot be over-estimated nor 
those of Professors Klein, Boyce, and Hewlett, that 
the oyster naturally does not contain B. Coli or B. 
Enteriditis sporogenes, and that, therefore, the pre- 
sence of these organisms in any shell fish is strong 
evidence of pollution by sewage or a sewage effluent. 

17190. You speak of layings being at least a mile 
from any obvious source of pollution; have you any 
particular reason for saying one mile?—No, my Lord, 
not further than that it should ‘be well removed from 
pollution. 

17191. (Sir Michael Foster.) Have you formed any 
opinion about the cases of diarrhoea, and so on, that 
sometimes apparently are caused by eating shell fish ; 
as to the nature of the malady ?—I have not been able to 
inquire very fully into this, but I noticed that in one or 
two houses where typhoid fever was notified I learned 
that previously two or three persons in that house had 
suffered from diarrhoea shortly after eating shell fish 
at the same time that the shell fish were eaten, which 
apparently were the cause of the typhoid fever in the 
notified cases, but I did not learn of this diarrhoea 
until some days later, naturally when the persons who 
had had the diarrhoea had recovered. 


17192. How would you regard the diarrhcea—as due 
to some other organism?—As possibly due to the 
typhoid organism. 

17193. We have reason to think then, have we, that 
the typhoid organism may simply give rise to 
diarrhoea ?—I think so. 

17194. There is evidence to that effect, is there?— 
As I think there is, sir ; I think we have such evidence, 
and we know that there are mild cases of typhoid fever. 


17195. Typhoid fever, because of the bacillus 
typhoidus ?—I think so. I have a case in mind which 
I viewed with very strong suspicion. It looked simply 
a case of diarrhoea. The gentleman affected did not 
lie up, and would not consent to have his blood taken 
for the Widal re-action. I had a strong suspicion that 
he had had typhoid fever. A secondary case occurred 
in the house following upon his illness. 


17196. You have met with other cases?—I have met — 


with other cases besides that. I refer to one or two 
in the special report. I wrote in my monthly repors 
to the Health Committee of the Southend Town Council 
on the 30th June, 1902:—“ A large majority of the 
cases of typhoid fever had eaten cockles round about 
the 31st May, and in nearly every one of these cases. the 
cockles were said to have come from a neighbouring 
district. In two families, other members of the family 
partaking of cockles at the same time had ‘ fortunately ’ 
suffered from diarrhce soon after. I say ‘fortunately’ 
because this additional evidence points strongly in two 
directions: (1) That the cockles consumed were un- 
wholesome, and rendered several people ill; (2) that 


the diarrhoea was a fortunate result for those who were — 
affected, because by natural means the specific germ 


of typhoid fever was probably rapidly eliminated from 
the body. In two imstances, the only person in 
family (where all had partaken of cockles) who was 
thus not affected at the time subsequently developed 
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typhoid fever.” I think that is a most important, 
point. Several members had partaken of the cockles, 
most of them suffered immediately from diarrhoea, two 
did not, and those two subsequently developed typhoid 
fever. 


17197. Is there any evidence of the oyster or other 
shell fish conveying an organism simply giving rise to 
diarrhoea, any specific organism ?—I have not worked 
out that point. 


17198. You approve of the cockles being brought 
from Whitstable ?—I consider they are very much less 
dangerous from that source than from the Leigh 
Creek. 


17199. Would they come up to your standard, do 
you think—your bacterial standard at Whitstable ?— 
T have not examined them personally. 


17200. No; but these are boiled afterwards ?—These 
are boiled afterwards, and boiled for a longer period 
than previously, and boiled in pure water. 


17201. I see you recommend in No. 3, “ registration’’ # 
—yYes, sir. 


17202. That is to say that certain layings or certain 
pits and so on, would be registered as free from con- 
tamination 7—No, my meaning was that they should be 
registered so that they might be duly supervised and 
inspected. 


17203. I see; that there should be simply a registra- 
tion of the oyster layings and pits?—That is what I 
mean, just as we register dairies. 


17204. Have you considered the possibility that after 
an adequate examination of the layings and pits they 
might be registered as free from contammation I 
have considered that; I should think that that would 
be a very good thing indeed. 


17205. And do you think it is practicable ?—It would 
be very difficult. I should not very much care to do it 
on my own researches, but if they were certified as 
free by a competent bacteriologist I should. 


17206. Well, naturally such registration would only 
be effected I imagine by the agency of some possibly 
central authority /—Quite so. 


17207. At all events by some large important 
authority fully equipped?—Fully equipped, yes. 


17208. Fully equipped with the means of arriving 
at a judgment ?—That would be what I should think. 


17209. If such an authority were established and 
layings and pits approved by them were registered as 
free from contamination that would be, to a large 
extent, a solution of the whole matter, would it not? 
—I should think so, sir. I should be perfectly satis- 
fied with that method of dealing as far as my own 
district is concerned. 


17210. Of course the registered layings and pits 
~would always be under supervision ?—Quite so. 


17211. That would continue even after registration ? 
—Yes. 


17212. And the registration might be for a limited 
period ?—Yes, I should quite agree to that; I should 
think that would practically be the solution of the 
whole difficulty, such efficient registration and super- 
vision. 


17213. That would apply very well to oysters, would 
it not; it would be very difficult, would it not, for 
mussels, and especially for cockles, which are sporadic 
‘in their distribution ?—Yes, certainly. 


17214. I mean this; you could trace the oysters very 
easily; you could ascertain that the oysters came 
from such and such a registered laying; but with 
‘regard to the cockles and mussels—especially cockles 
—there would be greater difficulty, would there not? 
—Well, if they were a long way removed from any ob- 
‘vious sources of pollution the methods of cooking to 
which they were subjected would probably meet the 
“ease, 


17215. Do you think it would be practicable legally 
to insist upon adequate cooking; do you think that 
that could be actually carried out?—I cannot state 
‘from a legal point of view at’all, but I find that the 
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local shell fish merchants are very 


anxious to meet 
the sanitary authority on this matter. 


17216. But you seem to suggest, do you not, that it 
should be compulsory that cockles should be cooked 
and adequately cooked, and that applies to mussels, 
too, because mussels are very often eaten cooked, or 
generally eaten cooked?—Generally; but they are 
often eaten raw. 


17217. At present both the cockles and the mussels 
are very imperfectly cooked for sale?—They are, par- 
ticularly the cockles. 


17218. But, apparently, you see no difficulty in in- 
sisting legally that they should be properly cooked. 
{t would require very considerable and careful inspec- 
tion, would it not?—It would so. Of course one would 
have to leave it largely to the shell fish merchants, 
with just occasional inspection. I have merely sug- 
gested that it might be authoritatively stated that they 
should be subjected to this heat ; I do not suggest that 
there should be legislation on the matter. 


17219. I beg your pardon; then my remarks were 
unnecessary. It was simply a general recommenda- 
tion that mussels and cockles should be cooked ?—That 
was all. If you refer to the page you will see it follows 
the five clauses I have suggested. 


17220. Then how would you deal with the imported 
shell fish ; you show five clauses to deal with imported 
shell fish ?—~Merely to have the same examination of 


_the shell fish when they arrive, and then the registra- 


tion and the supervision of the layings, because the 
imported shell fish, I think, are almost invariably 
oysters ; we do not get many other varieties, do we? 


17221-2. Mussels are imported largely from Holland. 
Yes, and periwinkles?—We do not get many of those 
at Southend, so I am not well acquainted with them. 


17225. All these regulations with regard to oysters 
I suppose would be under the Local Government Board ? 
—I should think the Local Government Board would 
be the best authority. 


17224. You do not see any reason why any of the 
Fishery Committees or the Fishery Board should inter- 
vene in the matter?—That is a difficult question. I 
think the Local Government Board’ is the best 
authority for that subject, but whether they could do 
it in consultation or together with the Fishery Board 
is a matter, I think, for consideration. 


17225. You feel that the Fishery Board or the Fishery 
Committees ought to have something to say in the 
matter; may I interpret what you said just now in 
that sense? The interests of the fisheries are very 
largely involved, are they not?—They are so, and I 
think they ought to be consulted in the matter. 


17226. That is to say, it should not be left entirely 
to the Local Government Board ?—I think not entirely. 


17227. That the Fishery Board or the Fishery Com- 
mittee should have, so to speak, some locus standi ; is 
that ycur idea?—I think in the primary discussions 
on the subject that they should certainly. 


17228. But with regard to the authority /—With 
regard to the authority I should think the Local 
Government Board ought to have that alone. 


17229. Alone ?—Alone. 


17250.-And that the Fishery Committees or the other 
fishery authorities should simply have the opportunity 
of making representations in the discussions previous 
to legislation ’—Quite so; cr of appealing to even a 
higher authority in the case of their objecting to the 
action. of the Local Government Board. 


17231. (Chairman.) Appealing to a higher authority 
—do you mean the Courts of Law ?—Quite so in cases, 
perhaps, in the same way that the appeals are made 
against judgments in other senses. 


17232. But you would wish really the Local Govern- 
ment Board to be practically the managing authority? 
—I should, my Lord. 


17233. (Sir William Ramsay.) Have you any diffi- 
culty in getting the dealers in fish—shell fish in South- 
ena—to follow your advice; do they want much 
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came to the conclusion that the matter was correct that 
the shell fish were contaminated which came from 
Leigh, and now they are taking precautions on the 
lines I have indicated. 


17234. Do you happen to know whether any of them 
belong to the Chamber of Fisheries ?—I do not know. 


17235. Because we have just had evidence from that 
Chamber, which is said to represent the opinion of 
the Chamber, that any precautions are needless except 
from the xsthetic point of view?—No, I can speak for 
the leading shell fish merchants in the borough itself, 
and I can say that they are taking these precautions, 
and directly they have all their apparatus ready they 
will invite me down to inspect the same. 


17236. (Major-General Carey.) Have Whitstable 
oysters been brought into Southend for consumption as 
well as cockles?Yes ; oh, yes. 


17237. The oysters of Southend proper are still eaten 
<No, we have no layings in Southend. 


17238. Or near Southend?—No; the layings there 
have not been used for some years. 


17239. Have you made any calculation as to the im- 
ported oysters which are eaten during the summer by 
the visitors at Southend ?—No, I have not. I have no 
figures that I could give you. 


17240. (Mr. Stafford.) How long have you been 
Medical Officer of Health of Southend, Dr. Nash ?—For 
two years about. 


17241. In reply to the first question, you say that 
your “researches into the causation of typhoid have 
led you to believe and declare that a very consider- 
able troportion of the residuum of typhoid in this 
couniry, which persists in spite of all sanitary efforts 
and circumstances is due to the consumption of infected 
shell fish from sewage contaminated sources.” What 
do you mean quite by the residuum ?—Typhoid fever 
was, of course, a great deal mcre prevalent in this 
country many years ago. As the result of good drainage 
and pure water supplies the incidence of typhoid fever 
has very largely diminished. We now seem to have 
touchsd a level where we are not getting any further 
improvement for the last few years, and there still 
remains a certain amount of typhoid fever which is 
unto 12hed by those sanitary measures of good drainage, 
a good water supply, and so on. 


37242. Have you formed any :dea of what proportion 
of the residuum is due to shell fish ?—No, I have not any 
definite proportion, but I consider a considerable pro- 
portion is due to that, and I have instanced the town of 
Yarmouth, where until the sale of mussels from the 
Yare was stopped they had a considerable amount of 
typhoid fever, and yet when the sale of mussels from 
the Yare was stopped these instances of typhoid imme- 
diately fell in a most remarkable degree, so that in 
1902 in September—the month of greatest incidence— 
it was 50 per cent. below the monthly mean of previous 
years. 

17243. But is that conclusive, do you think ?—It is 
only one out of many considerations. 


17244, J mean to say, comparing one year with another 
year instead of a series of years, do you think that is 
quite a fair comparison? In typhoid fever we know 
there is the seasonal incidence of it ?—Quite so. 


17245. We know that there are certain years in which 
typhoid fever is very prevalent, it is epidemic, and for 
years afterwards it lies apparently in abeyance. Is it 
fair, therefore, to compare and say its reduction in 1901 
is due altogether to the stopping of the sale of shell fish 
in 1900?—You see I am taking a series of years pre- 
vious to that. 

17246. In Yarmouth the sale was stopped in 1 
and then you had a 30 per cent. mothe tain 1001? 
Yes, there was almost as great a reduction almost 
directly after the sale was stopped, you see.* 





* It is expedient here to quote the exact ficures of 
typhoid notifications in ees for each month Sc ahie 
years 1897 to 1902. It will be noted that after a series of 
years of endemic typhoid, the sale of mussels was stopped 
in 1900. In 1901 there was a marked reduction in the 


panber of notifications, and a still further reductiou in 
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Great Yarmouth Monthly incidence of Typhoid for 
years 1897-1902. 

















a * “a Ed Totals 
1897.| 1898.| 1899.| 1900. 1901.|1902.| for 6 | Average... 
years. 
Jan. -| 16] 25| 40), 5] 3 | 3 |, 2 y abi 
Feb.- | 17) 381 251 5) 5 im. |. Ooutuleseam 
Mer 2 | 1} 32/31 °9)a5'4 3)" Serene 
April: 1,2] 7 | 3. | So) 20 SUNai9) Sais ices 
May-| 7 | 16°) 3| 5] ‘Saker e syaaaaneaies 
June - 3 7 4 ae 0 21 3°5 
July -| 8) 81°29) 92) a ee eee 
Ang.-| 16) 91 6) 9] "S706 “)) \ ease 
sept.- | 10| 18} 25| 10|10 | 7 | 75 | 12:50) 
Oct. 6 | 18.) 2615. 7') 52 12) ear ee toi 
Nov. | 15 })'984'4. 4:08 9 ae a a 
Dec, o01B |)26.1' 5101 ee ae 59 | 9:33 
Totals | 131 | 244 | 132 | 193 | 87 | 38 








17247. Yes, but one year may be a typhoid year, and 
another year may not be a typhoid year, and if 190} 
was not a typhoid year, is it fair to compare it with 
1900?—I may say that the chief incidence of typhoid 
in Yarmouth in the previous years was rather in the- 
winter months, not at the usual seasonal time. 


17248. Well now, take Southend, for instance. You: 
say here that in Southend out of 105 cases of typhoid 
fever 82 cases—well, that would give a percentage of 
about 80 per cent. of the total number of cases—had 
some connection, with shell fish apparently ?—Had 
some connection with shell fish apparently. 

17249. Is not that an enormous proportion ?—I think 
that the amount of connection between shell fish and 
typhoid fever in the past has not been sufficiently esti: 
mated. I think we want to make inquiries not only 
into the eating of shell fish, but into the handling of 
shell fish. It is quite conceivable that if a person 
handles infected shell fish—even if he does not eat them 
—if he does not wash his hands he could easily convey 
the germs to his mouth. 


17250. Do you mean the Commission to be under the 
impression that you consider very nearly 80 per cent. 
of the total cases of 1902 were due to shell fish ?—I say 
that as far as my researches went shell fish were the 
most probable source of those cases. 


17251. Of the whole ?—Of the 82. I could find no 
other circumstance. 


17252. Is not Southend what we call a typhoid 
fever town ?—It has hitherto been supposed to be so, 
but they have had house-to-house inspection since 1897. 
I doubt if there is another town in the kingdom where 
as much attention has been paid to the drainage, and its 
water supply is absolutely pure, and yet it has had an 
excess of typhoid fever. 


17253. Now what was that attributed to before your 
report here attributing it to shell fish ?—Chiefly attri- 
buted to pollution of the soil. 


17254. And to the drainage, was it not ?—Naturaily 
to the pollution of the soil. 


17255. To the drainage?—To the drainage? Yes. 


17256. I see in your report you state: “I quote~ 
from the annual reports the opinions of the medical 
officers of health as to the causes of the endemicity of 
typhoid fever in Southend. In 1893 the then medica! 
ofticer of health recorded his conviction that ‘ the sewers 
are the cause of this endemic: typhoid state.’ He 
repeats this expression of his opinion in his report for 
1894.” Then you practically go on each year quoting 
his opinion, showing that Southend was a typhoid fever 








* Excess of Typhoid Fever in the winter months of these - 
years attributed to mussels takem trem the Yare. . 


MINUTES OF EVIDENCE. 


ttown, and that the sewers were bad and the soil 
‘polluted. And then you say also that the medical 
officer of health for the time being, impressed with the 
fact that “in spite of improvements in the sewerage 
-system, together with the house-to-house inspection 
and the remedying of all defective drains, the borough 
_is not as free as it should be from enteric fever,” made 
more careful inquiries into the question of shell fish 
_as a source of infection, and reported that 25 cases out 
of - originating in the borough were due to shell fish ? 
-—Yes. 
17257. That is a very great change of opinion be- 
tween 1895, I think it is, and 1902?—At that time, in 
1895, no inquiries whatever were made into the ques- 
‘tion of cockles. If you will kindly look down three or 
four paragraphs below that you will see that I say that 
“the medical officer of health, reporting on 63 cases of 
“typhoid fever which occurred in 1897, states that five 
‘were secondary, and as regards shell fish he writes : 
‘In only one case could the cause be traced to’ shell 
dish, and then not definitely.’ He still ascribes the 
majority to defective drains and soil pollution. How- 
-ever, in his report of 1898 the above statement is 
qualified as follows: ‘In 1897, although several persons 
notified had eaten shell fish, in only one could the cause 
be traced to oysters.’” That is to say, the inquiries 
had only been made with respect to oysters ; it did not 
cover cockles. 


17258. Quite so, but I find also that Dr. Bruce Low, 
in 1896, in a report to the Local Government Board— 
and the medical officer of health agreed with him— 
-speaks as to “the endemic prevalence and seasonal 
. development of enteric fever at Southend being duc to 
sustained befoulment of the superficial soil” ?—Yes, 
and I maintain that we have now got rid of any such 
»cause of enteric fever in Southend. I have not found 
any evidence that these cases of enteric fever which 
occurred lasti year, in 1902, occurred in houses or in 
_parts where there was this previous pollution of the 
soil. A large number of the cases occurred in new 

houses where there were no sanitary defects. The only 
one matter that was common to the great majority of 
the cases was the eating of shell fish. 


17259. Of course, I do not for a moment suggest that 
“there is not a certain percentage—possibly a large per- 
- centage—of cases of enteric fever caused by shell fish ; 

but I want to get at whether you really consider that you 
are not overstating the case when you suggest to us 
that 80 per cent. of the total cases at Southend in 1902 
were caused by shell fish?—I state “had some connec- 
“tion with shell fish.” T found that there was some 
» connection with shell fish in 1902 in all those cases. 
17260. I want to get—if you have made it up in your 
own mind—what the percentage precisely is?—In this 
special report I venture to state that I believe that if 
-the eating of shell fish were abandoned in Southend the 
incidence of typhoid fever would lessen by fully one-half. 


17261. Then you think there are 50 per cent. ?—I 
really understate the limits of my belief. 


17262. (Sir William Ramsay.) Is it not the case that 
typhoid fever is conveyed by the excreta of typhoid 
fever persons ; are these always destroyed ?—Directly a 

-case of typhoid fever is notified to me we take every 
precaution to have the typhoid fever excreta destroyed 
before they are put into the sewer at all. 


17263. (Mr. Stafford.) You say that you think you 
“have secured a decided diminution in the incidence of 
typhoid fever in Southend, and at any rate the borough 
~of Southend has been practically free of typhoid fever 

since January last ?—Yes. 


17264. That is from January of this present year to 
the present date?—-To the present date. 


17265. What are the months in which typhoid fever 
is usually prevalent in Southend ?—It is most prevalent 
-in the month of September—the most marked pre- 
valence in September. 


17266. Is it not rather early then to calculate that 
you have done very much to stop it when we are now 
~only dealing with the period between January and 
May ?—I can only state that there have been no cases 
except one imported case from another district. 


17267. (Sir Michael Foster.) What has been your in- 
cidence in January, February, and March in previous 
years /—There has been a monthly mean level of about 
five cases in January and three or four in February, 
»one or two in March, and two or three in April; alto- 
gether I would reckon with the usual number of cases. 
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17268 And this year you are practically free; one 
does not quite know what “ practically free’? means ?/— 
There have been only two cases since January ; one was 
ar. imported case where the infection was evidently 
received elsewhere, and the other was in my opinion 
probably due to eating of watercress—those are the 
only two which have been notified, 


17269. One imported case and another a ivcal case t— 
And another a local case. 


17270. And of the five before, would probably one or 
two of them have been imported and the rest local +— 
Which? 

17271. In previous years five, what is about the 
ordinary proportion of imported cases to Southend, the 
endemic cases ?—I cannot state exactly at the moment. 

17272. Roughly ?—Well, of those cases that were 
notified in June and July last year one was imported. 


17273. (Mr. Stafford.) During what months do they 
eat shell fish, chiefly, at Southend ?—The shell fish 
shops are shut from October. They open again just for 
the Easter holidays, and close again directly after 
Easter Monday, open again about Whit Monday for the 
Whitsuntide holidays, then the cockles are sold prac- 
tically from that time. 

17274. What are the months of your largest con- 
sumption?—Oh, undoubtedly July, August, and 
September. 

17275. The months in which this recent epidemic 
occurred in Southend were the months of June and 
July, were they not?—The cases began in June and 
continued to October. A later note, dated 1st October, 
will be found at page 18 of my special report. 


17276. That does not correspond with the consump- 
tion of shell fish ?—June and July; on the contrary, I 
found that nearly every case that had typhoid fever 
had eaten cockles. 


17277. I thought you told me now that they did not 
commence to eat: them in large quantities until July P—I 
found that nearly every case that had occurred in June 
had eaten cockles, though the general consumption 
might not be so great until July. It is rather a point 
in favour of the cause of the disease being cockles, that 
if the comparatively few that ate them im the end of 
May and June, of those comparatively few, such a large 
number had typhoid fever. 


17278. Yes, but the incidence of the disease was 
chiefly in June and July ?—Last year; and if you will 
kindly look at the table that I have at page 16 of my 
special report, you will find that I attribute the pro- 
bable source of infection in the cases that occurred 
during June, 10 of them to cockles, one to oysters, one 
was imported, two to uncooked vegetables; while in 
four the source was dubious, though one or two of those 
admitted having eaten cockles at the same time, and 
still I put them down as dubious. 

17279. And none of these cases in your opinion could 
be attributed to local sanitary conditions?—No. 1 
may say in the whole lot of those cases there were only 
two houses in which sanitary defects could be found. 


17280. Then the soil must have undergone a very 
great improvement since 1895%~—I should say, de- 
cidedly. 

17281. Because up to 1898 everything is attributed 
to the condition of the soil or the condition of the 
drainage ?—Yes, and I contend that the real cause was 
overlooked. 


17282. Quite so, yes +—Which was the shell fish. 


17283. And that the soil was not polluted then ?—I 
do not think it is now. I have no evidence that it is 
now. 


17284. (Sir Michael Foster.) When was the water 
supply established?—Some years ago. 


17285. (Mr. Stafford.) That is beyond suspicion, I 
suppose?—Beyond suspicion; it is got from deep 
wells, which are well removed from all sources of pol- 
lution, under excellent management, and bacterial and 
chemical analysis of the water shows that it is of ex- 
cellent quality. 

17286. (Sir Michael Foster.) Do you think those five 
or so cases which occurred in previous years, as com- 
pared with the one case you have in this year, were 
due to shell fish *—I think so, sir. 

17287. But your shops. are closed in winter ?—Oh! 
but people sometimes collect, newcomers particularly 
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so, shell fish from the foreshore between Leigh and 
Southend, and the cases I have generally found that 
occur in the winter months have actually taken shell 
fish from the foreshore both last year and in January ; 


_there were three cases before this time of freedom from 


typhoid, and every one of those cases had taken oysters 
from the foreshore. 


17288. (Dr. Burn Russell.) Have you had occasion. to 
investigate any outbreak of enteric fever, originating 
in milk ?~] have had no reason to suspect milk supply 
in connection with this. 

17289. That is not the bearing of my question?—I 
beg your pardon then, sir. 

17290. Have you had any experience ?~Apart from 
Southend ? 

17291. Yes?—No, sir. 


17292. It is that reference to this feature of 
diarrheea ; I suppose, although you have not had per- 
sonal experience, you know, as matter of record, that 
it is a common feature to have a considerable amount 
of diarrhoea in epidemics through milk ?—Through milk, 
certainly; milk epidemics have been described, - un- 
doubtedly. 


17295. It is a feature. Then when you had taken 
this shell fish census of the population, did you. find 
that the two classes of the community presented any 
marked differences in their social position or sanitary 
circumstanzes 2—None whatever. 


17294. Indiscriminately from all classes ?—Quite ; 
and the cases of typhoid fever occurred in different 
parts of the borough. They were not limited: to one 
district, they occurred in different parts of the 
borough ; they occurred amongst the better class houses, 
and amongst the poorer houses; the one exception was 
that a considerable proportion of them occurred in shell 
fish vendors, and their employees. 


17295. Still, I suppose, while you are convinced that 
the use of polluted shell fish is a vera causa, in the in- 
vestigation of the origin of typhoid fever, you are 
satisfied that it is necessary, in view of what we know 
as the characteristic of typhoid fever, to be cautious in 
any absolute estimate of the precise extent ?—Certainly, 
and I made very careful inquiries both into’ the water 
supply and the milk supply in each of these cases, and 
in my special report I have put in a table showing 


, the milk supplies, and I also inquired into the sanitary 
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conditions of the houses. These were always carefully 
inquired into, and I also inquired into other food sup- 
plies, such as uncooked vegetables. 


17296. In fact, you covered all the known causes so 
far as you could ?—So far as I could. ) 


17297. And this was the only condition which 
bracketed the whole lot?—The only condition which 
was common to the majority of the cases. 
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17298. As to the inspection of registered layings and 
other sources of shell fish, you would not propose to 
give the trade any direct power in the administration 
of any law that should be passed on the subject ?—I 
do not think they ought to have any more power than 
is given to other trades. 

17299. Exactly, just as with butchers, one always 
consults their societies with reference to the considera- 
tion of the bye-laws, and that sort of thing, but you 
would mever think of giving a butcher anything to do 
with the administration either as an individual or as a 
society /—Quite so; that dis what I wished to suggest. 

17500. (Colonel Harding.) Merely this question with 
regard to the vendors of shell fish; you have satisfied 
youself that there is exceptional disease amongst them ? 
—There certainly was last year. 


17301. And do you find in your experience that these 


shell fish vendors are exceptional indulgers in shell 


fish ?—Oh, yes, they all eat shell fish. 


17602. Hat freely ?—Yes ; that was the argument 
some of them brought forward: “T eat shell fish every 
day, and I have never been ill; how can you attribute 
this typhoid fever to shell fish?” I have argued with 
them; it is the same as other poisons; if you get 
accustomed to a poison you do not feel it. A person 
who is accustomed to smoke cigars can smoke them 
every day without feeling it in the least, but give a boy 
a cigar and it will make him dreadfully ill. It is a 
question of having got accustomed to the poison, or 
having previously had the disease in a mild form. 

17605. Then you, have not been led to suspect shell 
fish apart from the contamination?—Oh, no. I do not 
suggest that for a moment, not apart from the con- 
tamination ; in fact, I think the findings of Prufessors 
Klein, Boyce, and Hewlett show clearly that shell 
fish in their natural condition do not contain these 
organisms that are found in sewage, bacillus coli, and 
bacillus enteriditis sporogenes; therefore not the 
typhoid bacillus either. JI should think if the con- 
ditions were good that shell fish would be a very 
valuable food. | 

17304. (Sir Michael Foster.) Just one question about 
the registration, authority, and the appeal from it. 
One cam hardly have an appeal from the Local Govern- 
ment Board itself, but probably the thing would work 
out in this way, that there would be first of all a minor 
registration authority?—The sanitary authority itself 
perhaps. : 

17305. Well, the sanitary authority, or some rather 
large sanitary authority, say, corresponding to a Rivers 
Board, which might in the first instance determine the 
question of registration /—Yes, sir. 

17306. From which appeal might be made ito the 
Central Board?—To the Central Board; thar was 
really more the thing. 

17307. That was what you had in view ?—Yes. 


Mr. WitLoucHBY JoHN Bran, called ; and Examined. 


17508. (Sir Michael Foster in the Chair.) You are an 
oyster merchant in Essex ?—Yes, sir. 


17309. And you have a very large business in oysters ? 
—A considerable business, yes. 


_17310. Which is, I think, of very old standing ?~Yes, 
sir. The business at West Mersea was carried on by my 
grandfather, at any rate, 70 years ago. 


_ 17311. And you have laid before us a. paper concern- 
ing the present question containing certain views ?— 
Yes, sir. The paper is as follows :— 


The cultivation of oysters and other shell fish round 
the coasts of the United Kingdom is an industry of the 
highest importance to the nation, inasmuch as it pro- 
duces food, employs labour, directly and indirectly, to 
a large section of the community, and serves as a school 
for sailors of both the navy and merchant service. 

The industry is suffering zreatly from the results of 
the “Typhoid Scare.” 

That bacteria common to sewage are found on shell 
fish beds and in shell fish in proximity to sewer outfalls 
which furnish strong circumstantial evidence that 
typhoid germs can be conveyed by ishell fish inte the 
human system. Soda. 

The questions therefore arise :— 

How far is sewage, in connection with shell 


fish, 
dangerous, and where des the danger begin? 


How can the danger be removed or minimised ? 
Who are the parties guilty of contaminating shell 
fish beds? ; 
Who should be responsible for contaminatioa 
and its removal ? 


It is knowa to, and has been demonstrated by medical 
authorities, that there are present in crude sewage (in 
relation to its bulk) enormous numbers of bacteria, of 
at least two different kinds, which are commonly found 
in the intestines of human beings. 
does not appear, at present, to have demonstrated that 


Medical science — 


these are harmful to the human system; unless they — 


may be if reintroduced in large numbers, but it is 
generally conceded that their presence is to be depre- 
cated in any food or drink. 

Crude sewage, being more or less solid, will, on 
leaving the sewer outfall, travel in suspension with 
the tide or current for a considerable distance before 
sinking to the bottom, and thus carry crowds of bacteria 
on to shell-fish beds that may be on its course. 


: 
. 


It is obvious that by a proper. and thorough system of | 


filtration this danger is considerably reduced, though, 
up to the present, no experiments appear to have been 


made to, ascertain the relative proportions or relative - 
amount of danger. I desire to urge most strongly the — 


necessity of these experiments being at once instituted. 


Again, it is probable that the effluent from properly . 


. 
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filtered sewage floats on the surface of sea water, thus 
minimising danger. A study of this is also very advis- 
able. If it is still found that'there is danger in clear 
effuent, it is possible that means may be foun to 
destroy any dangerous bacteria, left. 

I am of opinion that, as shell-fisheries are a valuable 
national asset, that the nation should use every en- 
deavour to preserve the fisheries, and I would start 
any administrative suggestions by a general rule that 
the proprietors of any fishery are entitled to compensa- 
tion for damage or confiscation. 

That no fresh system of drainage should be allowed 
which endangers any fishery, unless it is shown that 
n» other course is available, and that such drainage is 
necessary. In such a case the county, or group of 
counties, in which the area to be drained lies, should 
be liable for the compensation. 

With regard to any present drainage which is shown 
tocontaminate any fishery, the system should be 
altered at the expense of the local district owning, or 
having charge of the system; or if that cannot be dcne 
then the owner of the fishery should be compensated by 
the county, or group of counties.’ 

It should be illegal to establish a new fishery in 
dangerous proximity to any present system of drainage. 

From fisheries which are shown to be contaminated 
no shell-fish should be allowed to be sol dfor consump- 
tion, unless the shell-fish have been laid for a period (to 
be determined) in water which is not contaminated. 

The Local Government Board should be the authority 
for enforcing the above suggestions. The Board should 
pay all expenses of administration, except compensa- 
tion. It should appoint inspectors and arbitrators. 

The inspectors should be medical men who also have 
a practical knowledge of tides and currents, they should 
also be expert bacteriologists, able to analyse shell- 
fish and water in the laboratories to be provided for 
that purpose by the Board. Their duties should in- 
clude and they should have power to inspect public and 
private fisheries and take samples (paying wholesale 
market prices for same), and to report results of 
anlysis. 

The arbitrators should hold inquiries previous to 
ciosing, either permanently or for a time, any beds, or 
t> determine the amount of compensation to be paid 
for closing or damaging any beds, and for determining 
who shall pay, and in what proportion shall be paid, 
such compensation. In determining such amounts 
care should be taken that the occupiers, as well as the 
owners, receive compensation. . 


17312. Well, we may take for granted, I think, that 
the oyster fishery trade or the shell fishery trade is a 
matter of national importance; that is one point ?— 
Yes, sir. oon ; 

17313. And that it is very greatly suffering from the 
so-called typhoid. scare ?—Yes, very greatly indeed. 


17314. And that one may say in the interests of the 
nation it is most desirable that the evils of that typhoid 
scare should be prevented in the future?—Yes, there 
are so many indirect advantages ensuing from the 
cultivation of shell fish that, I think, apart from the 
question of food, it is a national matter. 


_ 17315. As you say, your fishermen have become sailors 
in the Navy and Merchant Service ?—Oh, yes, a great 
many of the sons of fishermen are brought up for a time 
on the boats on the coast; they then go into the Navy, 
or into the maritime merchant service. 


17316. Perhaps we need not discuss with you, we may 
take it for granted, that there is a very considerable 
evidence that illness, and especially typhoid fever, is 
communicated) by means of contaminated oysters +- 
You must not take it as evidence from me, sir. 


17317. May we discuss the question on that hypothe- 
sis 7Yes. 


17318. I mean we need not enter into that question 
with you, need we ?—I put it, there is strong circumstan- 
tial evidence that it can be or may be conveyed. 


17319. Quite so; at all eyents we may discuss what 
should be done on that hypothesis /—Yes. 


17320. That there is a very large amount of evidence 
with regard to this question, sufficient to justify steps 
being taken?—Certainly, there is quite sufficient to 
justify steps being taken that I agree with entirely. 


17321. I see, in your paper, you observe that with a 
proper and thorough system of filtration the danger of 
‘bacteria and other organisations being carried is con- 
siderably reduced ?—Yes. 
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17322. But there is a good deal of evidence, is there 
not, that the number of organisms, even in the ordinary 
systems of sewage with a very clear effluent, is very 
considerable ?—I do not know whether there has been 
any experiment made at all in relation to that, especi- 
ally with relation to effluent that is turned into tidal 
waters. 

17323. I think I may say we kave a considerable 
amount of evidence that even in effluents which are 
chemically beyond reproach there is a very considerable 
number of bacteria still present?—I do not know 
whether you want me to agree to that; I really do not 
know that. 


17324. You say you do not know that; I have just 
stated that to you ?—I see, yes. 


17325. That there has:been a very considerable ex- 
amination, from a bacterial point of view, of effluents 
from various sewage systems, various methods of dis- 
posal, including land treatment, and in all cases, 
even .with the land treatment, a considerable 
number of bacteria’ are present; so’ that. the 
idea that the mere treatment of the sewage by 
any method would do away with the possibility of 
pathogenic organisms being carried by the sewagv has 
no foundation ?—You see, sir, I say that it is consider- 
ably reduced; I do not say it is done away with. Up 
to the present we have not been able to learn what the 
difference is between effluent which has been properly 
treated and crude sewage; there must be considerable 
difference, it stands obviously to reason. 


17326. I think I may say this, that the redustion of 
organisms has no proportion to the reduction of noxious 
qualities No, sir, but it may be that the effluent does 
not carry those bacteria which it contains anything like 
so far as crude sewage would; crude sewage undoubtedly 


would travel. 


17327. You mean mechanical carriage of suspended 
matter. That is quite a point that one recognises ?—I 
know that in some cases oyster beds have been shown 
upon analysis to have coli communis upon them, which 
are a good way away from the sewage outfall. It is 
possible that if that sewage had been properly treated 
the coli communis would not have been found on these 
oyster beds, although they may have been found nearer 
to the sewage outfall. I do not know whether experi- 
ments have been carried out to prove or disprove that. 
I think they ought to be. 


17328. Possibly our interview with you will be most 
fruitful if we confine ourselves mainly to the question 
of administration and compensation ?—What you piease, 
sir. 


17329. We note your suggestions which you have made 
just now for consideration ?~Yes; thank you. 


17330. Now, with regard to the administration for the 
correct catrying out of all that is necessary from the 
point of view of health and the fishery industry ; have 
you considered the question of registering and authoris- 
ing the various layings and pits?—Yes. I have thought 
over that a good deal recently. I am of opinion that a 
Government guarantee of some sort is necessary to 
restore the confidence of the public in shell fish, ‘and it 
seems to me it is only a question of how that guarantee 
can be given. It must be given in some ways by an 
investigation by the Government to show that all 
fisheries from which shell fish are allowed to be sold are 
pure, sufficiently pure for the public to use, and that, of 
course, carries with it a certain repressive measure 
that other fisheries which they do not guarantee should 
not be allowed to send their’ shell fish into the market 
directly from the beds, at all events. In my opinion, it 
comes down to some method or other of carrying out that 
restriction and guarantee. 


17331. Well, now as to the machinery for bringing 
that about. ‘We will suppose that certain fisheries are 
registered, at all events for a time, as supplying oysters 
which may be eaten by the public ?—Yes. 

17332. And that the sale of oysters or shell fish, we 
may use it generally, is only permitted to those 
fisheries. Then have you any suggestions to make as 
to the authority which should determine that registra- 
tion and authorisation?—I consider myself that it 
should be the Local Government Board, because in the 
first place the Local Goyernment Board are the 
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authority for enforcing and permitting drainage, and if © 


they have the power to examine and give guarantees for 
oyster beds or for shell fish beds, the whole thing will 
be in the hands of one authority—the authority who is 
responsible for the drainage and the authority who 
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would then be responsible for the purity of the sheli 
fish industries. 

17333. That is an argument in favour of putting this 
power in the hands of the sanitary authority as com- 
pared to any fishery authority 7—Yes. 


17334. Then with regard to the sanitary authorities, 
there are the local authorities and the central authority 
_the Local Government Board ?—Yes. 


17335. Supposing that there were instituted some 
large sanitary authorities corresponding, for instance, 
to a watershed, a large sanitary authority for the whole 
of a watershed district, possibly there would be more 
counties than one entering into the composition of that 
board, would you be willing to entrust the determina- 
tion of the registration to such a board, subject to an 
appeal to a central authority representing the Local 
Government Board?—I do not think it would be so 
wise as it would to make the Local Government Board 
themselves the authority, because at the present time 
the drainage, although it is nominally in the hands of 
local sanitary authorities, is really in the hands of 
the Local Government Board centrally. The local 
sanitary authority institutes a system of drainage which 
ig then inquired into by officers of the Local Govern- 
ment Board. 


17336. I was distinguishing between a small sanitary 
authority and a somewhat large sanitary authority ?— 
Yes. 

17337. Which would have much greater powers, and 
which would be much more completely equipped for 
the investigation and determination of such cases than 
a small sanitary authority, and the employment in the 
first instance of that inferior or subordinate sanitary 
authority would have the advantage of leaving an 
appeal to the higher central authority. If you leave it 
in the hands of the higher central authority, what 
appeal have you against that higher central authority ? 
—Well, I do not know that an appeal would be neces- 
sary, provided you follow out, or provided they follow 
out, the suggestions that I give with reference to com- 
pensation. F 


_ 17338. (Sir William Ramsay.) But, perhaps, it would 
be just as well to state the mind of the Commission 
as regards another question entirely, namely, the dis- 
posal of sewage. J think I may say the Commission 
generally have got the notion that Rivers Boards 
all over the country should be the first authorities, 
the subordinate authorities, to regard the matter not 
from the point of view of county, but from the point 
of view of the whole watershed. It is a proposal to 
extend this system so as to give such, what we may 
call subordinate authorities, the control of the shell 
fish of such a district, so that the disposal of sewage 
would not, as it has been in the past, be entrusted to 
the individual local County Councils, but should be 
entrusted to an authority composed of groups of these 
County Councils which happen to belong to the same 
river shed ?~You see, in that case you are putting into 
the hands of the very people who may have to pay com- 
pensation the handling of the fisheries and the decision 
as to whether the bed is contaminated or not. I am 
rather of opinion that it should be in the hands of an 
absolutely independent party, who could sit upon it, 
and say so much compensation shall or shall not be 
paid, and so and so shall pay it. If you are going 
to put it into the hands of a county to decide this, 
and the county has got to pay, well, we know perfectly 
well that the merchant will go to the wall. 


17339. (Chairman.) I was going to ask you about 
the question of compensation after we had talked some 
little while about the central authority, but it looks 
as if we had better consider the question of compensa- 
tion first, and then we can return back to the general 
authority. Now, your view in the first instance is that 
the proprietors of any fishery are entitled to compen- 
sation for damage or confiscation ?—Yes ; it is follow- 
ing out practically what is general Jaw. I am not 
saying the damage is proved at once; it means when 
it is proved. It is a sort of common law, I believe, 
that a man is entitled to compensation from any 
person or authority who damages his property. 


17340. Then you go on to say that no fresh system 
of drainage should be allowed which endangers any 
fishery unless it is shown that no other course is avail- 
able, and that such drainage is necessary. In such 
such a case the county, or group of counties, in which 
the area to be drained lies, should be liable for the 
compensation. With regard #0 any present drainage 


which is shown to contaminate any fishery, the system 
should be altered at the expense of the local district 
owning or having charge of the system. In the one 
case you throw the burden on the local district, and iv 
the other case you throw it on the county at large, or 
the group of counties ?~Yes. 

17341. Why do you make that distinction ?—I do not 
altogether make a distinction ; you see it is a question 
of new drainage and a question of altering existing 
drainage. The present drainage is instituted; it is 
there, it has got to be dealt with somehow ; it has been 
put in for the benefit of certain parties. 


17342. For the benefit of the local district ?Yes. 


17343. Then why should not the local district com- 
pensate*—The local districts I think should alter, 
because they have received the benefit of the drainage 
up till now, therefore they ought to be at some expense 
for alterations, but if they cannot be altered then I 
think the compensation should come under the general 
rule, and J consider that the general rule should be 
that the county, or any group of counties, as may be 
determined, should bear the expense, because I think 
that the whole movement is a national one, and that the 
business of new drainage which is required by a new 
place so starting, or a place that is getting more popu- 
lated, should not fall entirely on that district as a very 
heavy burden. As a general rule, all new drainage 
schemes are very heavy burdens, but if it is going to be 
made still more so than it is to-day, then I think that 
1t ought to be spread over a wider area, as it is a 
national object, therefore a considerable proporticm 
of the nation should join in the expense. 


17344. Why not the whole nation if that is the case? 
—Well, I was afraid to say that. I do not know really 
why it should not be, but as we have nowadays got: 
down in local politics to a system of county councils, 
we might perhaps make the area a county instead of 
making it a national, or instead of making it a 
parochial thing. 

17345. Yes, but on the supposition that there should 
be established in the future those authorities super- 
vising what is taking place in the whole of a watershed 
as being the natural division of a country into areas ; 
on that hypothesis the authorities of that large area 
would be able to determine what should be done or 
what should not be done, also to make suggestions as 
to how the compensation should be met?—Yes, I do 
mot, of course, know what those areas would be; how 
you are going to define them. 


17346. Take a watershed ?—I do not know how you 
are going to define them by a watershed exactly, 
because you must come down to the sea to the boundary 
of something absolutely or strictly, it must either be 
a parochial boundary or a town, or a rural district, or 
an urban district, or a county. If you take a water- 
shed it takes parts probably of some parish, parts of 
counties for certain. 


17347. Yes, but that is the view that the natural 
conditions, which are really the determining facts im 
this matter, should supersede and override all other 
considerations, and that you shall have an authority 
for the watershed in which the various districts of that. 
area should be represented ’—Yes. 


17348. That would be a large authority for the whole 
of a large area, which could hardly be if it were called 
upon to do anything on behalf of the nation as you 
represented. I suppose it would be able to do that, 
but at all events it might be trusted to consider each 
question on. its own merits as far as its lines permitted ? 
—I should like, sir, if I may, to have your idea of what. 
you mean exactly by a watershed; you say the land 
which a river drains. 

17349. Yes?—Well, take, for instance, in my neigh- 
bourhood we have Woodbridge River, the “ Deben,” ~ 
which only drains a very narrow area on each side of it. 
It may go up a certain distance into the country, but 
almost immediately against it you have the Orwell. 
That takes a wider area under the same distance. Them 
you get the Stour running into the same estuary, and’ 
so you go on—the Colne. 


17350. Quite so, that would be definitely settled 
afterwards what the area should be. It is the idea of 
dividing the country into large areas which were de- 
termined by the water flow, not necessarily limited 
to each particular flow, I suppose, but saying that an 
area belonging to one flow should not be mixed up 
with an area belonging to another flow. 
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17351. (Sir William Ramsay.) Does Mr. Bean not 
know of the existence of the Mersey and Irwell Water 
Board and others similar?—I know there are water 
Boards, but I do not know what area they take in. 

7352. (Chairman.) They may take in several rivers ? 
—If the idea is to divide England up into six or seven 
districts there is no doubt the area would be quite sufi- 
cient to pay for compensation. We have then to take 
into consideration that the area shall be sufficiently 
large to pay for compensation, and, of course, it is quite 
possible to define it exactly. I should not mind that 
at all. You see, my position up to the present has been 
that I know there are county councils, and know that 
there is a Local Government Board; beyond that I do 
not know a very great deal about the authorities. 


17353. Quite so. I take it that if the area were 
large enough to counteract selfish tendencies, would 
that meet your view ?—Precisely, that is so. 


17354. And, of course, if there were a subordinate 
authority delivering judgment in the first instance that 
would give the possibility of an appeal to the central 
authority, and you have all the advantages of appeal ; 
generally, humanity likes to have an opportunity of 
appeal’—That is quite right, sir, so far as the shell 
fish merchant goes in the direction of restriction and 
compensation, but what about the sanitary authority, 
who has the right of drainage? You will give this new 
authority the right to prohibit. 

17355. This new authority would be the authority 
on all these matters. I mean, supreme, subject to an 
appeal to a higher central authority for the whole 
kingdom ?—That would quite satisfy me, I think; it 
weuld be a very good arrangement. 

17356. You think that the arrangement would pro- 
bably lead to a satisfactory adjustment of all the 
various questions relating to the oyster and shell fish 
fishery ?—I should think it would. They, of course, 
would appoint their proper inspectors. 

17357. Such an authority in the first place, a subor- 
dinate authority, would be adequately equipped with 
all the necessary technical skill in the way of advice 
and officers, and so on?—Yes. 

17358. And the central authority would have the 
very highest skill that the coumtry could provide ?— 
Of course, it is not quite for me to suggest anything 
more definite than that, but you notice that I do make 
suggestions with regard to where funds are to come 
from. If the area which you speak of is large enough 
they can, of course, pay for the inspections and regis- 
trations, and so forth. At the present time I have 
only divided the case into two heads, one for com- 
pensation and the other for all the rest of the business. 
I have made that practically national, and the other, 
compensation, more local. But if you are going to put 
them both under one authority it will come to a large 
local payment, will it not—a large area ? 

17359. A large area, yes ?—I think that would be all 
right. ; 

17360. (Major-General Carey.) If an oyster bed was 
laid down after the drainage had been carried out do 
you consider that the owner would be entitled to any 
compensation ?—No, I have put it this way. Here I 
have not laid a general rule for this. I say that no 
fresh system; it should be illegal to establish a new 
fishery in dangerous proximity to any present system 
of drainage. 

17361. In the future?—It should be illegal. 


17362. In the future?—Yes. With regard to the 
past I understand from inquiries that I have made, I 
find that in many cases it would be difficult to say 
which was there first—the fishery or the drainage, and 
therefore I have thought—— 


17363. (Chairman.) You can say that in many cases, 
can you, Mr. Bean?—From what has been told me, 
—partly hearsay, you know—I know one or two cases 
in which it would be a little difficult to discover,’ and 
I think that in starting something which is absolutely 
fresh, which could not be contemplated at all at either 
the time the drainage or the fishery was established, 
that the matter should be left entirely on one side, and 
the nation should say we are prepared to compensate 
owners of properties that have been established in the 
past, whether rightly or wrongly. 

17364. (Sir William Ramsay.) Whether it means the 
removal of the drains, or whether it means the removal 
of the fishery, because both cases might occur ?—Both 
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cases might occur. You should know, for in- 
stance, that we had a very strong argument 
brought before one of our associations the other 
day by the gentleman who holds the fisheries at 
Emsworth—the Chichester business. He said, “I 
knew that there was a drain not a great way 
from my ground years ago, but there were only one 
or two houses that had any connection with it what. 
ever.” It was mostly storm water, he said; there 
was another house joined on to it, and then he got 
something besides rain water, and so it went on from 
another to another. He said, “ How was I to under- 
stand when the fever point was arrived at; I am not 
a sanitist. I do not know; I do not even know to-day 
that typhoid fever can be conveyed by oysters at all.” 
He turned round on the whole company, and said, 
“Who can say so?” I was obliged to support him tc 
some extent. Now, the point as put to us is, which 
of us can say that our oyster beds are absolutely free 
from pollution. It is a matter of theory to us to some 
extent. Analysts come and find out for themselves, 
but they do not tell us ; we do not know exactiy, there- 
fore I do not think it altogether fair to say a man was 
doing wrong in the past if he put his oyster bed near 
the drains; perhaps rather more the other way ,if a 
man brought the drain to the oyster. But I would 
like to pass that altogether over. I do not think it 
should be inquired into too strictly. I simply say it 
should be altered in the future, and that the nation 
should pay compensation which ever way it comes, 
_either pay for the altering of the drainage, or pay for 
doing away with the oyster beds. 


17565. (Colonel Harding.) I should just like to ask 
Mr. Bean on the question of compensation. I gather 
that your opinion is that compensation is a more or less 
temporary incident; that in the course of time you 
would consider an oyster merchant who places his grow- 
ing beds or storage beds in the neighbourhood of drains 
to be personally blameable, and, therefore, not to be 
eligible to receive compensation. 


17566. (Chairman.) It is a little more than that 
according to the present system; I understand Mr. 
Bean refers to registration. A person who proposes 
to place an oyster bed in the neighbourhood of a drain 
would not be allowed to register /—Exactly. 


17367. Therefore, would have no power of selling his 
oysters ?—I say absolutely it should be illegal for a man 
to do so, therefore he would not get compensation, but 
in the past, I gather something from your question ; in 
the past the compensation will sometimes be for the 
closing of a bed until the drainage is put right. 


17368. (Colonel Harding.) Then are you of opinion, 
continuing my question, that the compensation expen- 
diture would be more or less temporary ?—I should 
say in a very great many cases it would. 


17369. It would not be likely to arise when it was 
well known that it was not legal to place oyster beds 
in dangerous positions, or to bring drainage to the 
immediate neighbourhood of oyster beds 7—Yes, it prac- 
tically would not arise in the future. You see in fresh 
cases—it would only be in the case of the present 
fisheries. 


17370. Your idea of compensation would be only of @ 
temporary character, dealing rather with the past than 
with the future?—There may be a case or two, there 
may be several—I do not know—where it would pay 
the area better to close an oyster bed permanently, and 
pay the value of it rather than definitely alter their 
system of sewage. It might occur so. 


17371. (Chairman.) But there might be a compensa- 
tion. There had been an oyster bed where the pollution 
was scanty or absent, going on, for some time—I mean 
when registered—free from pollution whatever, and then 
suddenly thers sprang up a village or a town, an estab- 
lishment, a large population, which was obliged to 
throw its drains in the neighbourhood of the bed, and 
anabie to carry out adequate precautions to keep that 
bed fit for registration ?—Quite so. 

17372. Compensation would come in then?—Yes, 
that almost comes under the heading that fresh systems 
of drainage should not be allowed unless it is absolutely 
necessary, does it not? 


17573. Then in that case it would be for this 
authority to determine whether the nation’s interests 
would be better served by refusing the drainage, or by 
compensating the oyster beds ?—Quite so ; that is so. 
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17374. (Colonel Harding.) But that would be scarcely 
compensation in the sense that we understand it as 
applying to a larger district ; that would be compensa- 
tion by the person who causes the injury to the person 
injured, would it not?—Well, I do not know really 
how it ought to be done. I would like to be fair, but 
it is rather difficult to see under a case of that sort 
whether it would be just to local area, the town or the 
village. 

17375. Is there no remedy at common law for an 
oyster merchant to whom sewage is thus brought 
against his own protest /—I am afraid there is not. Pro- 
bably some of you gentlemen know more about it than 
I do, but I believe in the Public Health Act, 1875, an 
authority can turn his drains into any river or tidal 
water, which is not declared a stream, and that process 
of getting waters declared by the Act a stream is rather 
a difficult one. I think there has to be a public 
inquiry instituted by the sanitary authority of the 
district. 

17376. Then your impression is that there is at 

present no remedy at common law?—No, I think it 
has been looked into several times, but I do not think 
that one has been found; I do not remember a case 
any where. 
' 17377. Would the case be met if the law were so 
modified as to give such remedy to any oyster 
merchant to whom sewage was thus brought?—I am 
afraid there are so many cases 1n which sewage is turned 
into local streams to-day that it would be difficult to 
get such an Act passed. 


17378. But at all events it would appear as if thu 
compensation should rather be paid not by the 'arge 
area but by the offending community ?—It does appear 
that with regard to any future town growing up to sume 
extent, but I do not think it does altogether to those 
which are already in existence, because, as I have said 
before, either the oyster merchant brought his fishery 
close to the drain, not knowing that he was doing any- 
thing harmful, or else the town brought the drainage 
there in the same way, not knowing that they were 
doing anything harmful. 


17379. I should like to form some idea as to the 
extent of the compensation to be paid, would it be 
a serious matter, supposing an oyster merchant has 
certain. storage pits in that. position, which are 
threatened. by the advent of a sewage drain; would it 
be a very serious thing to compensate him for the re- 
moval of those to another position, or would it be more 
or less of a trifling character, which would readily be met 
by the local authority itself, which was proposing to 
carry out this change?—] think very likely in the 
matter of storage pits alone-it could be met by the local 
authority. 


17580. Then it would only -be serious..in the case 
where oysters are grown and developed and fattened ? 
-—And fattened. 


17381. And in that case might it be a serious amount 
of compensation ?—Oh, yes, it might be-very serious. 


17382. (Chairman.) There it would. be the. fact that 
only certain areas are suitable for the: breeding and 
fattening ?—Certainly, that is so on the Essex. coast, 
close to the Thames esutary, for instance, or take the 
Thames estuary as being the home of the mative 
oyster, which is supposed to be, and probably. is, the 
best oyster in the world. Even in that we find some 
grounds that fatten much better than others—more 
regularly even than in rivers ; that some parts of a river 
fatten better than another. j 


17583. It varies with the seasons; one part one 
season will fatten, and one another. Excuse me inter- 
rupting, you have made a great many observations, 
have ‘you any idea what determines: the fattening 
quality of the locality ; have you formed any idea your- 
self?—Apart from the season, you mean? 


17384. Apart from the season, why a certain part of 
creek is a good fattening part ?—My impression is that 
to a great extent it relates to the closeness of the sub- 
soil, the clay, to the surface on which the oysters rest. 


17385. How does that influence the matter ?—That I 
cannot say, that is beyond me; but im some instances 
the matter of the current determines it. You get a 
certain watershed, bringing down probably vegetable 
food from the ploughed land, and the current takes 
this food over. a certain oyster bed more than it does 
over another one in the same river. There are eddies 
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and currents in various sorts of directions in every 
river; I think that that has something to do with it. 


17386. Do you think the distance of the subsoil clay 
is a real factor in the business /—Yes, J do. 


17387. Have you any idea how that works ?—No, I 
go more as a matter of rule of thumb experience, I 
know the result ; I do not know how it works at all. 


17388. (Colonel Harding.) I suppose. it is rather in 
connection with the storage pits than in con- 
nection with the Iayings that the danger arises, is it 
not?—J mean that for the most part the fattening. 
beds and the growing sites are in the broader channels 
nearer the open sea than are as a rule the layings for 
storage?—Your question opens up something very 
wide indeed, because you at once bring up the question 
how far is it dangerous; where does danger begin? A 
good many fisheries, more particularly the large 
usheries, send directly from their fattening beds with- 
out using a storage pit at all. Some of them use 
storage pits largely, some very little. A smaller man 
as a rule sends his from storage pits, but it depends a 
great deal upon the position. For instance, I do not 
know that I have got any mandate to give evidence on 
behalf of the Whitstable Company, but I notice they 
say it is only a small proportion of their oysters that. 
goes through their storage pit. I believe at presen 
they are not using a storage pit at acl ia 

17389. In fact, are not the storage pits an element 
of more danger than the fattening bedsi--I do not 
know how to answer that question 


17390. Speaking generally, the fattening beds are 
not as a rule in the marrow rivers or in the immediate 
neighbourhood of a station, or atown, or a village, but 
are in the estuary nearer the sea than are the storage 
beds ?—I do not know whether that argument will bear 
looking at very closely. For instance, at Chichester— 
Chichester Harbour ] think they call it—the Bosom 
fishery. I believe the Fishmongers’ Company have 
analysed a matter of five miles away from the town 
in the bed of the river, and found that the oysters or 
the water contained coli communis at least, if it did 
not contain anything else. Thatis not a storage bed at 
all, that is a fishery. On the other hand, 1-know a 
storage pit in the Colne at Wyvenhoe, which has 
just recently been closed, which undoubtedly was dan- 
gerous. There was a sewer coming out, alongside of it 
within a matter of feet, so that there are two opposite 
points, you see. cone Acta iain 

17391. Still, you have not said anything, I:think, te 
shake my. belief that it is generally found that the stor- 
age beds are! in the: neighbourhood of stations and 
towns, rather than the fattening beds ; those are usually 
farther away ?—It may possibly be so. | ay 


173592. And in that case, if that is so—of course, you 
have much superior information than I have—I am ask- 
ing for information—if that be so, then the: question 
of compensation in connection with storage beds would 
be a relatively small matter ?—Undoubtedly, it would 
not cost so much to compensate for storage ponds alone 
as.it would for the whole fishery, but I cannot alto- 
gether agree that in most cases it is the storage bed 
that is in fault. I believe in the Falmouth river, that 
there they use the grounds aione; I do not. think they usé 
storage beds, or very little. ‘The only storage bed I 
actually know of myself in the West of England is the 
one at Plymouth ; you see, for the mild weather, thicy 
do not require to be put in beds. In Essex we put them 
there, not only to store them for market, but io pre- 
serve them from winter frost. No doubt, they are 
sometimes nearer the drainage. ; 


17393. Then, just another question on the matter of 
compensation: would it be necessary, if there isa 
fouling of the oysters, to absolutely destroy the trade 
of that particular oyster merchant, or would it be 
simply necessary to compensate him for the removal 
of the oysters to a safe purifying station before they 
were sold?—It would be a partial compensation, of 
course, Carla 

17394. It would be a partial compensation /—In this 
way you would reduce the value of his oysters at once 
by something considerable, but not altogether; he 
could sell to other people who could fatten, provided 
there are enough fattening beds left, but you would 
reduce the price of his oysters, unless he can finda 
storage bed in which they could be placed to recover ~ 
from the fouling. ; 

17395. Am I right in gathering then that your opinion 
is that that compensation would not be a very serious 
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matter in regard to existing conditions, and that in 
the future it would gradually disappear?—Il think it 
would gradually disappear myself. Iam afraid that it 
would be fairly serious at present. Reterring back to 
what I have just been saying about the partial com- 
pensation take for instance, Portuguese oysters. Sup- 
posing the whole of the Medway were condemned, and 
every merchant there was ordered to remove his oysters 
to some other position for cleansing purposes, these 
oysters are very cheap in the market, and they can 
only be sold as cheap oysters. If you are going te 
remove them when they are fat, and store them t« 
recover, and then sell them, the price, with that added 
expense, would be greater than the public who use 
them care to pay. They are a poor man’s food; it 
would be very awkward, indeed. 


(Chairman.) I do not know whether in what we have 
been talking about just now, we have made sufiicient 
distiaction between the ordinary fattening beds and 
the pits—the storage pits for immediate market ; it was 
the storage pits for immediate market, I think, that 
Colonel Harding had in view. 


(Colonel Harding) That is what I had in view 
largely. 

17396. (Chairman.) Which are generally placed near 
a station. For instance, the man at Emsworth says 
that is the finest spot in the world for distributing 
oysters over the country. These, undoubtedly, could 
be moved anywhere, the mere storage pits for market? 
—Yes, they could be moved. 


17397. But the compensation for that would be slight? 
—Well, that depends, you see, upon the circumstances, 
I do not quite know what the area is like, it is so many 
years since I was there. 


17598. But I am speaking generally over the country ? 
—Generally over the country it would not cost any- 
thing like so much as it would to destroy a fishesy, or 
to compensate for destroying a fishery. 

17399. Or to destroy the fattening beds ?—Exactly. 
There is something to be thought of as to the time for 
which an oyster should lie in uncontaminated waters 
to recover. I do not know exactly what itis. I believe 
some medical authorities have decided that if an oyster 
is placed in pure water for about a fortnight—— 

17400. For about 15 days?—Something like that ; 
if they have only to be placed there for that time that 
would reduce the cost very much; if they had to be 
placed there for a month it means a whole month’s 
stock at a time has to be stored. 

17401. I suppose the system of registration about 
which we have been talking could only be for a limited 
time; I mean things are changing so continually ; if 
an oyster laying were registered as good it could only 
be registered for a definite time, subject to renewal 
if the conditions remained the same?—The main oyster 
season in England is from August through to May. I 
should certainly advocate that evry bed was tested twice 
during that time. And then in the summer time beds 
that do deal in French relaid oysters should be visited 
again in the summer at least once. The inspection 
should be either three or four times a year. 

17402. This system of registration should be accom- 
panied and ‘be based upon a system of continual in- 
spection ?—Oh, yes, certainly. 

17405. Then I gather, although you spoke as an 
eyster merchant, and therefore have especially the 
interest of the oyster fishery at heart, you would be 
content to leave the administration of. this business 
to the sanitary authorities, feeling there that your in- 
terest. would be represented in these authorities +~—-Not 
to the local sanitary authorities. 

17404. No, but to a central /—I want it particularly to 
be the Local Government Board as a centre, cr scme 
very large area who would be independent. 

17405. Taking the large area as first authority and 
the Local Government Board or some central authority 
—some department or central authority representing 
the Local Government Board—as the finial appeal, 
you would be willing to entrust these interests of 
fishery: to that authority ?—Certainly. 
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17406. You are aware that the Oyster Bill of 1899. 
I think it was, came to grief because there was an 
amendment transferring the administration from the 
sanitary authorities to the tisheries ccmmittees /—I 
believe that was one of the reasons. 

17407. You would be content in this case that if the 
fisheries committees appeared at all they would appear 
simply to give evidence or to appeal to this central 
authority Yes. J do not mind so long as it is abso- 
lutely a central authority—something very large—that 
you can say is absolutely independent. I do not mind 
who they are who take charge of the thing provided it 
is on the lines that it shall be compensation for restric- 
tion, or compensation and restriction. 


17408. (Major-General Carey.) But referring to pre- 
sent conditions, would not an area such as a water- 
shed area or a county decline to be laid under 
contribution for compensation to an owner for injury 
done by the sewers of a sanitary authority, with which 
it had no previous concern whatever? It had not sane- 
tioned the original scheme; and had nothing what- 
ever to do with it/—No doubt they would object. That 
is the reason why I want the Government to institute 
it as a fresh Act. 


17409. To enforce the contribution being made by 
the larger area /—To enforce it, yes. 


17410. (Chairyman.) We have been speaking chiefly 
about oysters, I think, to-day?—Well, it is what I 
know more of than anything else. 


17411. How far does what we have discussed relate 
to wther sheilfish—mussels, cockles, 
belisve mussel beds, most of them, are public beds. 
J think there are one or two of them in England that 
are private beds. A great many mussels come from 
Holland that are eaten. We sometimes send mussels 
over from Essex to be fattened at Holland and brought 
back again. 

17412. Js it witnin your scheme to propose that the- 
so-called natural beds of the oyster should be regis- 
tered? I suppose it is not. 
only it should be illegal to sell straight from any 
natural bed?—No. I think that areas of natural pro- 
duction should be taken notice of. For instance, along 
the edge of the Maplin Sands there are some of the 
very finest quality oysters that the world produces. 
They grow there naturally. There are not many of 
them collected by the fishermen. Perhaps one man 
gets one dozen one week, and 100 the next week, amd 
another week none. They are gradually collected to- 
gether and sold by five or six people. They are rough 
natives—very rough outside particularly—but. white 
and fat inside. They will always find their way to the 
public unless there is some restriction put upon them. 
There might be something come to pollute them—for 
instance, the discharge of the Thames London sludge. 


17413. That is what J meant. J mean it is the case, 


is it not, in several of these natural beds? There is. 


an access of sewage, and possibly that is part of the 
reason why there are natural beds there?—It is very 
possible there are others. I do not at the moment 
know of any other public ones—I mean thereabouts. I 
think there are some public fisheries in the Stour. 


17414. And in Ireland. I think there are some 
natural beds there which are distinctly exposed to sew- 
age, and possibly thrive in consequence. Well, I 
suppose the parties would be’ served by refusing to con- 
sider those as registered beds, so that there could be 
no direct sale of oysters from them ?—Undoubtedly that 
would be the simplest way, so that the oysters woul 
have to be laid in uncontaminated waters. for a time. 
J do not think there would be any hardship in that ai 
all. 

17415. You have put before us all you wish to put 
before us ?—I think so. . 

17416. I think we have gone over most of the points 
of your memorandum ?—I think so. TI am very mueh 
obliged to you for giving me so much attention. 


17417. We are much obliged to you for coming. 
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Blamey. 





17418. (Chairman.) You are Mr. Blamey, Medical 
Officer of Health of the Urban District Council of 
Penryn, and of the Rural District Council of Hast 
Kerrier, Cornwall P—Yes. 


17419. May I ask you whether your experience teaches 
you that it is possible for typhoid fever to be conveyed 
to human beings by oysters and shell fish contami- 
naed by sewage /—Yes. 

17420. And you no doubt consider that the shell 
fish industry is an important industry ?—Yes, I do. 

17421. Could you indicate to us any steps that 
should in your opinion be taken to prevent, the shell 
fish from being a danger to public health?—Simply by 
preventing sewage coming into contact with the beds in 
which they lie if possible, or by preventing sites which 
are exposed to sewage from being used for laying down 
oysters and other shell fish. 


17422. Have you actually thought of any practical 
steps that could be taken in any case that you like to 
take for an example. Take a case where there is au 
oyster bed, we will say, and sewage outfall in somewhat 
. close proximity, would you say that the oyster bed 
should be moved, or that the sewage outfall should be 
moved ?—I think it would be better to move the sewage 
. outfall and not interfere with any local industry, if 
possible. 

17423. (Sir Michael Foster.) Can that be done always ? 
_ —It is a difficult matter in some cases, I think. 


17424. (Chairman.) Well, now, could you give us a 
description of what actually is the state of affairs at 
Penryn ?—The chief site for oysters at Penryn is at the 
lower end of the creek adjoining Flushing. But 
oysters are also laid on the Flushing foreshore, and im- 
mediately opposite to Flushing on the Falmouth fore- 
shore. These last two sites are, however, outside the 
limits of the harbour of Penryn. All the sewage from 
Penryn is discharged at the outfall at Penryn quay. 
Tt is crude sewage, and is discharged into the tidal way 
to be carried down towards Flushing and Falmouth by 
the receding tide, and, I presume, back again by the 
returning tide. At Flushing the oyster beds are on the 
foreshore ; crude sewage is discharged right on to this 
foreshore and within a few yards of the main oyster 
beds. 


17425. (Sir Michael Foster.) Crude sewage ?—Crude 
sewage, yes; and so, too, at Falmouth, though I am 
not much acquainted with the disposal of sewage there ; 
but I believe that crude sewage is discharged upon the 
foreshore, especially at Green Bank. Immediately 
above this last spot there are oyster beds, so that sew- 
age is practically discharged immediately upon them. 


17426. (Chairman.) That is the oysters ; and can you 
tell us anything about the cockles there?—Well, there 
are cockles, but very few, in the Penryn River, and there 
.are also mussels, which grow upon the quays. There 
are quays there—granite quays—with huge loose granite 
boulders as a foundation, and these mussels grow there. 
T know in the past it has been the habit with the ap- 
prentices at the granite works at low tide to go down 
in the dinner hour and pick these cockles and mussels 
and partially cook them. I have had in the past about, 
perhaps, half a dozen cases—not only confined to 


Penryn, but occurring also in apprentices who live 
within two or three miles of Penryn, and who go in 
there to work. All these cases of enteric fever were, in 
my opinion, distinctly traceable to the eating of cockles 
and mussels. 


17427. How far from a sewer outfall is that ?—These 
mussels ? 


17428. Yes ?—On the foreshore; well, from the out- 
fall, perhaps 50 yards or more—60 or 100 yards. 


17429. Have you suggested any steps for improving 
matters there ?—Yes, in my reports; but more espe- 
cially with regard to Flushing. 


17430. And has anything been attempted in conse- 
quence of your reports?—Not really to deal with the 
thing. 

17431. (Sir Michael Foster.) What did you recom- 
mend ?—Well, I have not recommended any scheme, 
sir, but I recommended the better drainage of Flushing. 
There is a system of huge cess pits, etc., in the low- 
lying part of Flushing. This condition of things I con- 
sidered to be very insanitary. I recommended a 
general improvement, and left the actual scheme to 
those who know better how to tackle those things than 
Ido. I also pointed out the dangers to the public from 
eating oysters taken from the sewage contaminated fore- 
shore of Flushing. I have had distinct outbreaks which 
J have attributed to the eating of fish from this site. 


17432. (Chairman.) Is there a new scheme for sewage 
disposal under consideration at Flushing?—Yes, my 
Lord. 


17433. And are you of opinion that it is a satis- 
factory one ?—No. 


17434. You are not?—No, my Lord. 


17435. Who put it forward?—The East Kerrier 
District Council, to which council I am also the 
medical officer. .1hey have recognised the necessity 
for improving the drainage of Flushing and protecting 
the oyster fishery if it is possible, and they have passed 
a resolution that something should be done. They 
called in, to advise them, Mr. Bellamy, of Plymouth, a 
civil engineer there, who has drawn up a scheme for 
improving the state of Flushing—the part of Flushing 
of which I have chiefly complained—and of dealing 
with the sewage. A week or two ago the Local Govern- 
ment Board held an inquiry to consider Mr. Bellamy’s 
scheme and also the opposition of the inhabitants to it. 

17436. (Sir Michael Foster.) That scheme removes the 
sewage entirely away from the oysters, does it ?—No, 
sir, I do not think it would. The scheme is that the 
sewage should discharge, well, just a few yards down 
below the oyster beds. 


17437. A few yards?—Yes, not more; practically, I 
might almost say into the midst of them, for there are 
oyster beds on the higher side of the quay and on the 
lower side of the quay, near which it is proposed to place | 
the outfall. ; 


17438. (Chairman.) Did I understand you to say that 
the Local Government Board had held an inquiry ?— 
Yes, my Lord. 


17439. They have ?—Yes., 
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17440. But you have not heard the result of it yet ?— 
No, my Lord. It is locally considered by the fishermen 
and those best acquainted with the tides that, supposing 
any sewage is discharged where Mr. Bellamy has pro- 
posed, or even should the sewage be discharged further 
down at the extreme end of Flushing, that such sewage 
would not be carried out beyond the middle of the Fal- 
mouth harbour, and that the incoming tide would carry 
1t back again towards Flushing ; for by experiments with 
“floats” it has been found that the outgoing tide takes 
them to the middle of the harbour, and the incoming 
tide brings them back again. It has, therefore, been 
considered by the objectors to the scheme that sewage 
would be treated by the tides in much the same way that 
the “floats” were. 


17441. Would you have any scheme of your own that 
you would put forward for improving the sewage system ? 
—No, I have not. 


17442. You have not gone into that P—No, my Lord, it 
1s rather a big thing, because if that creek is to be a 
safe site for laying oysters on the Flushing side and the 
Falmouth side, and within the Penryn authority, which 
reaches half way from Penryn to Falmouth, no sewage 
from Flushing, Penryn, or Falmouth ought to come 
in anywhere there. Whether it would be possible to 
combine the whole three places into one big scheme or 
not I am not sure, I do not know. 


17443. (Sir Michael Foster.) The oysters grow in the 
river they call Penryn Creek ?—Yes. They are taken 
up in the Falmouth Harbour and then put there to 
fatten. They say it is the finest fattening ground ; 
from the fact, I presume, of there being so much sewage 
there. They say they do much better there than any- 
where else. Of course, with regard to protecting the 
public, I presume, if any legislation could be passed 
making it compulsory for oysters, after being laid there 
to fatten, to be transferred to a site above suspicion 
for a certain period before delivery to the public, the 
oysters then would be a safe article of food. 

17444. It is a very old-established fishery, I sup- 
pose ?—Very. 

17445. From time immemorial ?—I believe so. 

17446. But then, in your opinion, the whole of the 
fishery there is liable—and very liable—to sewage con- 
tamination ?—Yes. 

17447. You have traced several cases ?—Yes. 

17448. What has been the evidence upon which you 
based your opinion that the cases were due to oyster 


or shell fish consumption ?—Well, the two main cases 
upon which I base such an opinion have been cases 


which occurred at Carclew, the residence of Colonel Tre- . 


mayne, and an outbreak which occurred at the barracks 
at Bodmin, at the officers’ mess. 


17449. How many cases altogether do you directly 
attribute to shell fish eating?—At Bodmin the cases 
were reported to me by the medical officer in charge 
there—there were only two cases of enteric fever—but 
there were several cases of acute irritant poisoning, 
which occurred immediately after, a few hours after, 
the eating of the shell fish. 


17450. Oysters ?—Oysters, yes. And the Carclew 
outbreak was due to oysters as well; there were six 
cases, with two deaths—I think there were six cases 
in all. 


17451. But what is the evidence, to your mind, that 
this typhoid fever in these cases was due to oysters 
and to nothing else /—Well, first of all, at the time of 
the illness, so as to be sure that the drainage, etc., of 
the place had nothing to do with it,-all the drains 
through the place were tested by an expert, and found 
to be perfectly sound, and the water, I believe, was 
above suspicion. At this time there was a shooting 
party at Carclew, and the man who usually supplied the 
house with fish brought oysters, all of which came from 
Flushing. About a fortnight or so after these oysters 
had been supplied all these cases of fever occurred, and 
all those who were attacked had partaken of these oys- 
ters. Two cases actually occurred in the house, one a 
footman, the other one of the maidservants. The foot- 
man had a very narrow escape from death, whilst the 
maidservant did succumb some three or four weeks after 
her removal to her home when the symptoms first began 
to show themselves. The remaining cases did not actu- 
ally occur at Carclew ; one, Captain de Robeck, of the 
Royal Navy, had been of the shooting party and de- 
veloped the fever after his return to Chatham; another, 
Colonel—— (I forget the exact name), went to his home 
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in the Midlands and developed the fever after his arrival 
there. Both these gentlemen had eaten oysters at Car- 
clew, and on leaving had taken oysters with them. The 
latter case ended fatally. Another case arose in Ire- 
land, and in this way: when the shooting party broke 
up, a lady, a daughter-in-law of Colonel Tremayne’s, 
left for Ireland, taking some oysters with her. Her 
brother, Colonel de Robeck, eat some of these, and he 
developed enteric fever. All the above cases sickened 
after the regulation incubation period had elapsed be- 
tween the taking of the oysters and the onset of the 
symptoms. The sixth case in connection with this group 
of cases was that of a gentleman at Redruth, an archi- 
tect. He, seeing the report of these Carclew cases in 
the local press, wrote to me saying that he thought I 
might like to have any evidence that might strengthen 
me in the view I had taken of the exciting cause of the 
above cases. He said that on the day of the shooting 
party, when oysters were supplied at Carclew, he hap- 
pened to be close to Carclew, at the Norway Inn, Perran- 
wharf. Whilst there this same man, who supplied the 
oysters at Carclew, stopped at the inn, and he ate some 
of the oysters. He returned to Redruth and went on 
with his business; but in about a fortnight afterwards 
he sickened with the fever. When he wrote to me he 
said he had been in bed for six weeks, and at one time 
was practically at death’s door with typhoid fever. 


17452. With typhoid fever ?—Yes. 


Mr. J. 
Blamey. 
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17453. Definitely recognised ?—Definitely recognised. 


typhoid fever ; these were about the six or seven cases.. 


17454. Then your evidence amounts to this: there. 


was no typhoid fever in Carclew before the advent of 
these oysters ?—Not any. 

17455. A number of these oysters were sent there ?— 
Yes. 

17456. And a number of people took typhoid fever / 
—Yes. 

17457. Including the people who went away with 
oysters to different parts of the country, and had 
typhoid fever there ?—Yes. 

17458. Where again there was no typhoid fever in the 
place to which they went ‘/—Yes, as far as I know. 

17459. And the date of the onset of the typhoid 
fever corresponds to the normal period of incubation ? 
—Yes. 

17460. And you have excluded all other possible 
causes, as far as you could tell, in the outbreak ?—Yes. 


17461. Drainage, milk, and so on?—Yes; it was a 


very definite and clear connection between the two. 


things. 

17462. Have you other evidence at all like that in 
other parts surrounding the creek ?—Not such a group 
of cases. The other cases have been more or less dis- 


seminated—one here and one there, one now, and one. 


at another time. In these cases in seeking for a cause, 
and after excluding all the usual causes, and at the same 


time knowing that they worked at Messrs, Freeman’s.. 


works at Penryn Quay, and knowing also their habit of 


eating mussels found on the boulders forming those. 


quays, I have got out from them in each case 
that a week or two before they became ill they 
had eaten mussels gathered at these quays. In 
the case of a girl in Mabe, where I could 
find no reason for the fever on the premises, I at 
last found out that an uncle of hers had picked some 
cockles from the Penryn river about a fortnight before 
the attack, which she had eaten, 


17463. But, of course, a very large number of the 
poorer inhabitants eat cockles?—No, it is not a very 
general thing. There is no cockle or mussel industry at 
all at Penryn. A few mussels are got from the stones 
forming the quays, and a few cockles from the mud in 
the river; but none of these are offered for sale. The 
cockles that. are sold in Penryn and Falmouth are all 
obtained from the Helford river. 


17464. Is there any large consumption of oysters by 
the resident population ?—No, I do not think so, 

17465. They do not eat oysters much ?—No, I do not 
think so; not many. They might in Falmouth; I am 
sure they do not in Penryn. 

_ 17466. What per cent. of the inhabitants eat oysvors 
in Penryn, would you say ?—What percentage? 

17467. Yes; I mean not to eat them regularly, but 
to eat them several times during the season ?—A bout 
1 per cent. 


17468. No more ?—No. 


Mri J? 
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17469. How do you stand with regard to typhoid 
fever in the district ; do you know?—We are very ialt 
in Penryn. 

17470. About: an average?—But we had a big out- 
preak a few years ago, due to a contaminated well ; then 
we had some 90 odd cases in Penryn and the adjoining 
part of Budock parish. The well was in Budock. 

17470*. But the last few years?—We are very 
healthy. 

17471. What is your typhoid record in the autumn, 
about an average ’—Perhaps we might go a year, two, or 
three years without a single case; oh, we are very well 
in Penryn for typhoid fever. 


17472. And in Flushing ?—In Flushing with a popula- 
tion of about 800 there have been, during the past 
eight years, about 20 cases of typhoid fever, whilst in 
the whole of the Hast Kerrier district, of which Flushing 
forms a part, there have been during the same period 
about 61 or 62 cases. - Carclew is in the parish of 
Mylor, and so too is Flushing, but I am not including 
the Carclew cases, or any cases that may have occurred 
in Mylor, with the numbers I have given for Flushing. 


17473. Have you persuaded the inhabitants of the 
district generally that the oyster is a cause of typhoid 
fever ?—No, I have not; they do not believe it. 

17474. In spite of your evidence ?—Well, they do 
not confess it. 


17475. Since there is no large consumption of oysters 
on the spot, most of your oysters, then, go elsewhere? 
--I should think they did. 


17476. Do you know where they go to?—I do not 
know where they go to.. I think they are sold, a great 
number, to. a merchant there, a Mr. Dodd, and he sends 
them away—so I have been told. His wife only told 
me a day or two ago that they are sent away to some 
other place—I forget themame of the place—where they 
are laid down before they are sold. 

17477. These are layings in the Penryn Creek of 
oysters ready for the market ?—Oh, yes: 

17478. They do not require laying down again ?— 
They will sell them. Anyone coming there or wanting 


-cysters can have them. 


17479. Yes, but you said the consumption of oysters 
in the district is very small, and the production of 
Where do they go to?—This 
raercnant, Mr. Dodd, purchases a great quantity, and 
there is another merchant across the creek—Mr. Meac 
—whe also takes oysters, but I do not know where 
they go to. 

17480. There must be a considerable sale ?—Yes. 


17481. But you do not know where they go to?— 
T do not know where they go to. 

17482. You only know that some are taken up, I 
suppose +—By a local man—Trounce he is called: he 
really supplies the neighbourhood, and has done so 
for years. He goes to different houses, such as Car- 
clew and similar houses in the neighbourhced, for 
seven or eight miles around, and to the better class 
of people who purchase good fish and oysters. 

17483. (Chairman.) Do you imagine the oysters come 
much to London?—J do not know. I could not give 
any evidence on that. 


17484. (Sir Michael Foster.) You say this creek is a 


very good fattening creek /—Yes. 


17485. I suppose the oysters are good oysters— 
oysters of a high reputation ?—Yes. 

17486. For the table ?—Yes. 

17487. (Major-General Carey.) Has any bacteriologt- 
cal analysis ever been made of the water in which the 
oysters have been laid for fattening purposes ?—None 
that I know of. I believe that during the last inquiry 
a bacteriological expert came down and took samples. 

17488. And the result ?—But I do not know the re- 
sult. 

17488*. Your opinion that the enteric outbreaks have 
bean due to the consumption of contaminated oysters 
is entirely an inference—circumstantial, not scientific, 
proof ?—Not scientific proof, no. 

17489. (Mr. Stafford.) What was the extent of these 
eutbreaks—the one at Carclew and the one at Bodmin? 
—The number of cases? 

17490. Yes?—There were six or seven at. Carclew 
and there were two at Bodmin, and several cases also 
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with symptoms of some 
poison, 

17491. So that the outbreaks really were of a very 
limited extent ?—Of a very limited extent, yes. 


17492. Is this creek a very narrow creek where the 
oysters are laid?—Yes, it runs up from the Falmouth 
harbour, being about a mile and a half in length, and 
from a couple of a hundred yards to half’a mile in 
width. 

17493. From what source does the pollution of this 
creek arise?—The pol'tion of the creek arises from 
three sources—from Penryn at the head, and from 
Flushing on one side #11 Falmouth on the other. 


irritant poison—ptomaine 


17494. And does the sewage of these towns discharge 
without being treated into this creek ?—Yes. .There is 
se\7age coming from Green Bank at Falmouth direct 
straight away from the drain. At the Market. Strand 
there is a sewage tank which simply, I believe—I can- 
not speak officially on this point—allows a settlement 
of the solids, these are cleaned out, and the overflow 
goes straight into the harbour. Then at Flushing, of 
course, the sewage goes, as I say, straight from the 
sewers, on to the foreshore, and also at Penryn as well. 


17495. Have there been many cases of enteric fever, 
say, in the last 10 years in connection with the towns 
that discharge into that creek +—Independent of oyster 
eating ? 

17496. Oh, independent altogether?—Yes. At Fal- 
mouth some years' ago—three or four years ago—there 
was a great epidemic of typhoid fever. ry 


17497. So that there has been specific polluticn of 
the creek?—Yes. I do not know whether it was not 
the same season—I think it was—or it was at the end 
of the epidemic—when these cases at Carclew occurrel. 
The excreta from these Falmouth cases passed into the 
harbour. 


17498. Do you think, then, that the oysters were 
specifically polluted before the outbreak at Falmouth? 
—No; I connected their being specifically polluted as 
being possibly caused by the outbreak at Falmouth. 
The outbreak at Falmouth was before the consumption 
of those oysters at Carclew. 


17499. What was the extent of that outbreak at 
Falmouth ?—I could not give the number—I am not 
certain. There was an inquiry fer the Local Govern- 
ment Board by Dr. Buchanan. 


17500. What year was that in?—May I just refer to 
the report I have? 


17500*. Yes, certainly?—I have just said here in 
this report:—‘ With regard to why there were more 
cases in 1899 than in other years, it must be remem- 
bered that during the latter half of 1899 there was an 
epidemic of typhoid fever in Falmouth, and that for a 
considerable period sewage containing typhoid excreta 
must have been discharged into the harbour in con- 
siderable quantities.” | So that ib was in the latter part 
of 1899. 


17501. And your outbreak at Carclew and Bodmin ?— 
The outbreak in Carclew was in November. 


17502. Of the same year?—In November and 
December, yes. The latter part, just the very last day 
or so of November and the commencement of December. 


17503. The Carclew and Bodmin outbreaks were to a 
very limited extent apparently /—Yes, yes ; they were. 
The consumption cf oysters, as J have said, in the 
neighbourhood is very occasicnal—not very general. I 
think some of the houses might have the oysters now 
and. then, but the majority net at allo ly ches 


17504. You have apparently connected them in your 
own, mind—the outbreak at Falmouth with the limited 
outbreaks at Bodmin, and Carclew—owing to the pol- 
lution of the oysters from the almouth sewer dis- 
charges?—No, I do not connect !slmouth with these 
outbreaks. The Falmouth outbreak had probably. 
nothing to do with them, only in order to afford a- 
possible eaplanation for the Carc!ow cases, I say that 
just prior to the appearance of {hese cases. typhoid 
excreta in considerable quantities were discharged 
from Falmouth sewers into the same harbcur from — 


- which the oysters, which, in my opinion, gave rise to” 


the Carclew. cases, were taken. . aia 

17505. No, I did not suggest that it had; but’ Ll 
suggested it had something to do w'') the specific pollu- 
tion of the oysters ?—I think it is possible, yes. rs 


: 
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17506. Owing to the outbreak at Falmouth, you had 
pecifically polluted oysters at Bodmin and Carclew ¢ 
—Yes, in my opinion it was. The oysters were 
xposed to sewage contamination, and it Is possible 
or typhoid fever to arise at any time among those who 
onsume such oysters. Year after year may go by 
without a single case of fever, and yet at any moment 
ne or more may occur. I do not say that the Carclew 
sases were for certain the direct result of the presence 
of typhoid discharges im the Falmouth sewage, but, as 
[ have said before, I think this affords a possible ex- 
planation for cases of enteric occurring more in that 
rear of 1899 than in other years as the result of eating 
oysters taken from any such site as the oysters in 
question were taken from. 


17507. If you had no discharge at all of sewage, or, 
furthermore, if you had no enteric fever in those par 
ticular towns, do you think you would have been 
likely to get an outbreak of enteric fever from eating 
those oysters? Suppose you had no specific pollution, 
and you had no enteric fever stools going into the 
sewage, would you have, do you think, enteric fever 
arising from eating the oysters, although they might 
be polluted by domestic sewage ?—I do not know that 
J can give any special opinion on that point. 


17508. (Sir Michael Foster.) Do you know what was 
exactly the laying from which the Carclew oysters 
came ?—The man (Trounce) declared that these oysters 
were not Flushing oysters. In fact, in speaking of his 
oysters, he had before this said to me: “The oysters 
I sell are quite pure. I get them from Perceuil, near 
St. Mawes.” But his custom was to buy these St. 
Mawes oysters, then to stock them in a box on the 
Flushing foreshore, there to remain until disposed of. 
So that, in my opinion, such oysters, wherever they 
came from, were converted practically into Flushing 
oysters. 


17509. Pits placed close to the sewage outfall of 
Flushing ?—Yes. 

17510. Are you sure you had no typhoid fever in 
Flushing anterior to the outbreak at Carclew ?—Yes; 
but I have attributed all the cases occurring in Flush- 


ing itself to the sanitary condition of Flushing, or in- 
sanitary condition. 


-17511. But you had cases of enteric fever in Flushing 
during the weeks preceding the outbreak of the attack 
at Carclew ?—No ; those 20 cases at Flushing, as I say, 
have been distributed over the past eight years. : 


17512. Are you sure there was no case of enteric 
fever at Flushing, say, for the two months previous ?— 
Tf you will allow me, I will just refer ; I do not think 
there was. 


17515. Was every case notified ?—Every case, as far 
as I know. 


17514. As far as you know, you are not in a position 
to say that there was no enteric fever in Flushing ; you 
cannot be positive there was no enteric fever in Flush- 
_ Ing in, say, the two months anterior to the outbreak 


at Carclew ?—Well, the medical men in the neighbour- - 


hood are always very strict about notifying their cases. 
I see there was one case in Flushing in January. 


17515. When was the outbreak in Carclew?_In 
November and December. 


17516. (Mr. Power.) And the outbreak in Falmouth, 


ve 


when was that, on the other side of the river ?— 
The latter half of 1899—the same year. 

17517. November being the date of the Carclew out- 
break ?—Yes. 

17518. (Sir Michael Foster.) In Penryn; were there 
any cases in Penryn ?—No, I do not think there were. 


17519. Then you were singularly free from typhoid 
just preceding the outbreak at Carclew?—As I say, we 
nave very few cases latterly in Penryn ; we might have 
a case once—one or two, two or three cases—a year, but 
it is not a town in which typhoid is always present, by 
any means. I consider Penryn very healthy as re- 
gards typhoid fever. 

17520. (Chairman.) I should like to ask you, in order 
to enable us to gauge the importance of the oyster In- 
dustry in Penryn Creek ; you can tell us the number of 
people employed in connection with it, roughly ?—I 
could only go by the statement made at the Local 
Government Board inquiry—I was rather astounded 
at hearing it. About 2,000, I think, was the figure 
which was said would be affected ; this number would, 
of course, include the wives and children of the oyster 
men, I could not give you the numbers for the whole 
neighbourhood. 

17521. You suggest that several hundred men—fisher- 
men—are engaged in that particular industry ?—That 


is in Flushing and St. Mawes and the Truro river” 


generally. 

17522-6. I think you understand my question as to the 
number of people employed in the industry locally, and 
you told me that the number that had been men- 
tioned was 2,000, but that that included all the per- 
sons indirectly affected, viz., the families of them ?— 
Yes, I believe so; it could not be any other. 

17527. I suggested to you that it might be hundreds, 
possibly some 300 or 400 ?—At the most, I should think. 

17528. (Sir Michael Foster.) That is in Penryn Creek 
only, excluding Truro ?—No, I think that would include 
Truro, the whole Falmouth Harbour, and St. Mawes. 


17529. But Truro is much more extensive than 


Penryn Truro is a long way up—eight or nine miles. 


up the river. 
17530. (Colonel Harding.) But those layings are much 


more important, are they not? My questions referred ' 
simply to the Penryn Creek /—-Referred to the Penryn: 


Creek ; then I should not think there would be 50. 
17531. (Sir Michael Foster.) 50 men ?—Yes, 50 men. 


17532. (Colonel Harding.) Are fully engaged in it, or- 
do they follow other occupations ?/—They follow other: 


occupations at certain times of the year; some of these 
men go yachting, and then at other times of the year 
they go oyster dredging. 

17533. So that they are not wholly employed in the 
industry ?—Not fully employed. 

17534. One may gather, therefore, that the stoppage 
of that industry would not be a very serious matter. 

17535. (Sir Michael Foster.) The oyster industry is 
their main income, is it not; the yachting is, so to 
speak, their pocket money ?—Yes, their main income. 

17536. About 200 or 300 people together, which is, 
say, 50 men with a family of five; that would include 
300 2—Well, I can only speak very, very generally on 
that point, because I have nothing to do really with 
Flushing, except just officially. 


Mr. A. NEWSHOLME, Medical Officer of Health, Brighton, called; and Examined. 


17537. (Chairman.) You are Dr. Arthur Newsholme, 
and Medical Officer of Health for Brighton ?’—Yes, my 
Lord. 


17538. We are very much obliged to you for the full 
and interesting statement that you have sent us in writ- 
ing, and I would propose that that stands bodily at the 
head of your evidence ?—Yes, my Lord. 

I am Medical Officer of Health for Brighton. I began 
early in 1894 to suspect that oysters were frequently 
the cause of sporadic cases of typhoid fever in Brighton, 
which could not be traced to the ordinary sources of 
infection, such as contaminated water or milk ; and on 
March 29th of that year I presented to the Sanitary 
Committee of the Brighton Town Council the report, of 
which a copy is appended, ascribing eight recent cases 
of typhoid fever to this cause. 

Gn April 20th, 1894, I interviewed Mr. Power on the 
same subject, urging the necessity of pressure being 
brought by the Local Government Board on the respon- 
sible sanitary authorities to execute an eflicient com- 
bined system of main-sewerage. 
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In December, 1894, a deputation from the Committee 
had an interview with the representatives of the Local 
Government Board, and urged upon the Board the de 
sirability of their obtaining statutory authority enabling 
them to control the sale of sewage-contaminated shell 
fish. The Parliamentary Secretary of the Local Govern- 
ment Board did not hold out any hope of anything 
being done in this direction, though he admitted that 
the Medical Department of the Board had evidence of 
mischief due to shell fish. 


Particulars of steps in the same direction up to the 
present date are given on page 45 of my annual re- 
port for 1902. 

J. The Extent to which Illness is Caused by the Con- 
sumption of Sewage-Contaminated Shell Fish. ~ 


The following table gives a statement of the number 
of cases of enteric fever, which, since 1894, have, in 


my opinion, been annually caused by oysters and other 
shell fish :— 


G 
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* No secondary cases. 
+ Including one secondary case. 
t Including two secondary cases. 


Other cases of illness, such ag severe diarrhoea and 
vomiting, have not infrequently occurred among the 
friends of typhoid fever patients, who partook of oysters 
or other shell fish at the same time as the patients ; 
but, as these attacks were not notifiable, only individual 
cases can be quoted. 

The preceding table indicates that in 158 out of 674 
cases of typhoid fever occurring in the years 1894-1902 
inclusive, 7.e., 23°6 per cent, occurred among oyster- 
yaters who had eaten oysters within the period of in- 


§ Including five secondary cases. 
|| Including seven secondary cases. 
I Including one secondary case. 


cubattion| of this' disease, and that 11°9 per ‘ent. 
occurred among those who had eaten other shell fisa 
within the period of incubation. 

Diagram (A) shows the incidence, so far as can be 
ascertained, per 100,000 of population in 1894-1902 of 
cases due to oysters, to other shell fish, and other 
causes. The diagram includes only cases originating 
in Brighton. 


The following table presents the same facts :— 
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1898 & Mh Sadik Me tei cane yee 98 28 13 80°8 oo" 10°7 
1899 | ©. 198 44 8 104-9 360 |. 65 
1900 - - - - - ‘spi 49 12 4 39°9 9°8 3°2 
1901 : : y : 5 33 6 3 26°7 pus 2°4 
1902 hifi iath Sewell -aelte tee de 42 12 1 23-3 9°6 8°8 
| 











Measures Adopted to Protect the Public from this 
Danger. 


_ in the Session of Parliament of 1896 the Council 
included in their local Bill a clause intended to prevent 
the sale within the borough of shell fish known to come 
Irom sewage-contaminated sources, in cases where the 
medical officer of health was of opinion that infectious 
disease was caused, or likely toybe caused, by the con- 
sumption of such shell fish. 


The clause was objected to by the Board of Trade on 
the ground that the powers, if granted, should be 
the subject of a public Act, and, after a hearing ex- 
tending over two days, the Parliamentary Committee _ 
refused to grant the powers. 


In 1897 the Council adopted a memorial to the Local 
Government Board praying for public legislation deal- 
ing with this question, and this memorial was also 
sealed by 27 of the 33 great towns, and by the London 
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Port sanitary authority ; and the London County Coun- 
cil also passed a resolution supporting the proposal. 

On March 30th, 1898, the President ot the Local 
Government Board received a deputation of the 
memorialists and gave them an assurance that legisla- 
tion in the desired directicn would be proposed. 

In 1899 the Oysters Bill was introduced by the Local 
Government Board, and the Town Clerk of Brighton 
and myself gave evidence in support of it before the 
Lords’ Committee. The Committee, however, amended 
the Bill by substituting the Local Fisheries Committees 
for the Local Sanitary Authorities as the authority for 
administering the provisions of the Bill, and the Local 
Government Board thereupon withdrew the Bill. 

The Town Council of Brighton on February 19th, 
1903, passed the following resolution :— 

“Resolved: That in the opinion of this Council it 
is urgently necessary, in the interest of the public 
health, that legislation should be enacted by Parlia- 
ment for the protection of the public against the danger 
to health arising from the consumption of oysters and 
other shell fish derived from sewage-polluted sources, 
and that the President of the Local Government Board 
be respectfully requested to introduce such a measure 
into the next Session of Parliament.” 

The councils of the municipalities of England have 
been asked to support this resolution. 

The proper legal remedy, in my opinion, would be a 
combination of the Brighton Corporation. Bill of 1896 
and the Government’s Oysters Bill of 1899. 

The Government Bill did not extend to mussels and 
cockles. Shell fish, like mussels and cockles, which are 
not laid down in special beds, but may be gathered in 
various parts of the bed of an estuary, could not be 
controlled by its means. It is essential, in my opinion, 
that not only should sanitary authorities have control 
over oyster files situate in their districts, but also 
that they should be able to prevent the sale within their 
districts of oysters and other mollusca derived from 
sewage-contaminated sources, or when they are able tc 
show that these shell fish have caused cases of enteric 
fever, or other serious illness. 

Pending the granting of these powers, the Brighton 
Corporation have issued posters containing the following 
warning :— 

“County Borough of Brighton. 

“The public are warned against eating oysters, mus- 
sels and cockles derived from sewage-polluted sources. 
Serious illness is frequently caused by neglect of this 
precaution. 

“(Signed) ARrtTHurR NEWSHOLME, 
“Medical Officer of Health.” 


The Brighton Corporation, have also passed a draft 
bye-law prohibiting the sale or exposure for sale in the 
Brighton Corporation Fish Market of oysters or other 
shell fish known to have come from a sewage-contami- 
nated source. 
“County Borough of Brighton. 

“ Bye-law made by the Mayor, Aldermen and Bur- 
gesses of the County Borough of Brighton for the pre- 
vention of the sale of unwholesome shell fish in the 
Borough Fish Market. 


“1. A person resorting to the Market Place on the 
beach above high-water mark for the sale of fish shall 
not sell or expose for sale, or cause to be sold or ex- 
posed for sale, in the said Market Place, any oysters or 
other mollusca which have been obtained from any 
pond, laying pit, estuary, river, or other place polluted 
or contaminated with sewage. 

“2. Every person who shall offend against the fore- 
going bye-law shall be liable to a penalty of £5. Pro- 
vided, nevertheless, that the justices or court before 
whom any complaint may be made, or proceedings may 
be taken in respect of any such offence, may, if they 
think fit, adjudge the payment as a penalty of any sum 
Jess than the full amount of the penalty imposed by 
this bye-law. 

“Given under the Common Seal of the said County 
Borough this day of , 1903.” 


This bye-law has been submitted to the Local Govern- 


ment Board, and the following letter has been received 
from the Board on the subjejct :— 


Local Government Board, 
Whitehall, S.W. 
April 3rd, 1903. 
Sir, 
I am directed by the Local Government Board to 
advert to your letter of February 19th last, forwarding 


6225. 


a draft of bye-laws proposed to be made by the Town 


Council of Brighton for the prevention of the sale or Newsholme. 


exposure for sale, in the Borough Fish Market, of 
oysters and other mollusca which have been obtained 
from polluted or contaminated sources. 

The Board gather that the proposed bye-law is in- 
tended to be made under the general law, and they 
direct me to state that it seems to them that the bye- 
law goes further than is warranted by the terms of the 
last paragraph of Section 42 of the Markets and Fairs 
Clauses Act, 1847 (10 and 11 Vict, c. 14), which 
authorises the making of bye-laws for preventing the 
sale or exposure for sale of unwholesome provisions, and 
that any bye-law under that enactment should be re 
stricted so as to cover only oysters or other provisions 
actually unwholesome without reference to their place 
of origin. Having regard, however, to Section 15 of 
the Act of 1847, which is incorporated with the Public 
Health Act, 1875, by Section 167, and to the stringent 
provisions of Sections 116 to 119 of the Act of 1875, the 
Board generally consider that bye-laws upon this sub- 
ject will be found to be unnecessary. 


I am, Sir, 
Your obedient servant, 
(Signed) H.C. Monro, 
Assistant Secretary. 
The Town Clerk, 
Brighton. 


To this letter the Town Clerk has transmitted the 

following answer :— 
Town Hall, Brighton. 
April 5th, 1903. 
4423 
22840 C 1903. 
Sir, 

Your letter of the 3rd inst. with reference to the- 
draft bye-laws proposed to be made by the Council for 
the prevention of the sale or exposure for sale in the 
Borough Fish Market of oysters and other shell fish 
which have been obtained from sewage-polluted sources, 
has been submitted to my Committee, and in reply I 
am directed to make the following observations :— 

The bye-laws in question are proposed to be made 
under Section 42 of the Markets and Fairs Clauses 
Act, 1847, which authorises the Corporation to make 
bye-laws for preventing the sale or exposure for sale of 
unwholesome oysters and other provisions in any market 
under their control. The Corporation have carefully 
considered the possibility of taking action by seizure 
under Section 15 of the Act of 1847, or Sections 116 to 
119 of the Public Health Act, 1875, and are satisfied that 
the provisions above referred to do not provide a remedy 
for the mischief with which they are seeking to deal. 
The oysters the sale of which the Corporation are 
seeking power to prohibit present absolutely no naked 
eye evidence of unwholesomeness, although they are, 
Judged, from past experience of other oysters from the 
same source, capable of causing fatal illness. Samples 
of such oysters, if examined bacteriologically, may or 
may not, owing to the necessary limitations of the 
method of examination, show evidence of sewage pollu- 
tion, although the same is undoubtedly present in a 
considerable portion of such oysters. Moreover, the 
result of any such examination is only evidence in the 
case of the particular consignment from which a sample 
is taken, and there would be no means of dealing with 
future consignments from the same place except by 
repeating the same expensive and uncertain process. 

My Committee are strongly of opinion that if it is 
proved that any particular oyster layings are seriously 
polluted by sewage, the oysters from such layings should 
not be permitted to be sold in the public market over 
which the Corporation have control. They, therefore, 
respectfully desire that the Board will, having regard to 
the great importance of the question, in the interests of 
public health, reconsider their decision not to sanction 
the bye-laws. 

I am, Sir, 
Your obedient servant, 
(Signed) F. J. Tirzsronz, 


Town Clerk. 
The Assistant Secretary, 
Local Government Board, 
London, S.W. 


The Board do not enlighten us as to how o 
other shell fish which are capable of canst Prion 
illness, judging by experience of other shell fish from 
the same source, can be determined to be unwholesome 
without reference to their place of origin. 


G2 








Mr. A. 
Newsholme. 


13 May 1903. 
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The evidence on which decision as to the wholesome- 
ness of a given consignment of oysters or other shell 
fish is based must necessarily comprise the following 
items : — 

{a) It is known that the shell ‘fish’ in question are 
derived from beds or layings which a sanitary imspec- 
tion has shown to be seriously contaminated by sewage. 

(b) Samples of water in the immediate vicinity of 
shell fish in the layings in question show evidence of 
contamination by sewage. 

(c) It is known that among the population whose 
sewage discharges so as to contaminate the shell fish 
in question enteric fever is endemic. 

(d) The shell fish in question have been traced from 
the contaminated layings to the market. 

(e) Shell fish coming from the same source can be 
shown by strong circumstantial evidence to have caused 


‘eases of typhoid fever, diarrhcea, etc. 


To state, as is stated by implication in the letter 
from the Local Government Board, ‘that Sections 116 
to 119 of the Public Health’ Act, 1875, suffice for the 
protection of the public from sewage-contaminated shell 
fish; shows’a lack of appreciation of the requirements 
of the case which is most unfortunate. These sections 
enable the medical officer of health or sanitary. in- 
spector to seize articles of food which are diseased, un- 
sound, unwholesome, or unfit for the food of man. The 
oysters which the Corporation are by implication ad- 
vised to seize under these sections present absolutely 
no naked-eye evidence of unwholesomeness, although 
they may (judging by past experience) be capable of 
causing fatal illness. If samples are bought and sub- 
jected to bacterioscopic examination, the rest of the 
consignment has been sold before the results of the 
examination can be obtained, and the result of the 
examination of such samples is not evidence in respect 
of any consignment of oysters from’ the same source, 
other than the consignment from which the’ samples 
were taken. These clauses, in fact, are entirely im- 
operative for this purpose. The Town Council are 
urging these considerations on the Local Government 
Board, and it is hoped that the Royal Commission will 
support their contention. 


Methods of Determination of Contamination of Shell 
Fish and of Pollution of Layings, ete. 


(1) The details of chemical and bacteriological ex- 
amination of water from the polluted estuaries, and of 


‘bacteriological examination of the shell fish themselves, 


are'matters for the chemist and bacteriologist. It is 
not necessary or desirable to trust to ‘the evidence of 
these experts alone, though their evidence ‘furnishes 
valuable confirmation of what may be determined by 
(1) sanitary inspection; and (2) experiments on human 


» subjects. 


(2) The sanitary inspection of the estuary where the 
shell fish are deposited would reveal serious sources. of 
Obviously considerations as to flow of 
tides, distance of the source of contamination from the 
oyster layings or bed of mussels, etc., and the number of 
population whose sewage drains towards the polluted 
laying, would need to be taken into account, 


(3) The most constantly valid evidence of contamina- 


tion is furnished by the effects of the shell fish‘on those 


consuming them. If a larger incidence of typhoid 
fever occurs among oyster-eaters than among non-oyster- 
eaters, e.g., if in individual families*those eating con- 
taminated shell fish are picked out for attack, if groups 
of cases occur among persons who have eaten shell fish 
at the same time, we obtain’ circumstantial evidence, 
which steadily gains in strength as the instances mul- 
tiply. 

17539. And now the members of the Commission will 
ask any questions that they like ?—Yes. 

17540. The only thing, I think, that I have got to 
ask you myself is, I do not quite understand whether 
your report of 1894 has already been published ?—No, 
it has not been published, my Lord. 


17541. There is no objection to publish it ?—Certainly 
not—no objection at all. 

17542. It might be published in your evidence before 
us, published with this statement ? 


(Copy.) 
Health Department, 
Town Hall, Brighton, 
‘ March 24th, 1894. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Special Report of an Outbreak of Enteric, Fever, 
Apparently Caused by Eating Oysters. 


To the Sanitary Committee of the 
Brighton Town Council. 


Gentlemen,— 

During last’ year Brighton had; apart from the 
occurrence’ ‘of a few sporadic and imported cases, a 
comparative immunity from typhoid fever. This im- 
munity continued during the two first months of the 
present yéar, ‘only two cases occurring during this 
period, of which one appeared to be imported from 
Cambridge, and the origin of the other was doubtful. 

During the present month, however, this immunity 
has ceased, eight cases having been notified in seven 
houses since the 6th of March. 


(1) The first of these cases, a male aged 33 years, living 
at No. 88, One Road, began to be ill on the 26th Feb- 
ruary.. He was seen by me, at the request of the doctor 
in attendance, on the 6th of March, and removed to the 
sanatorium as a doubtful case of typhoid fever, the 
diagnosis being made certain by the subsequent course 
of the illness. The sanitary condition of this house was 
bad, there being an old brick drain which passed under 
the scullery, and a large dipstone trap at the-back of 
the house, which was practically a cesspool. The up- 
stairs water closet was out of repair, and the soil pipe 
(outside the house) defective. This patient had about 
Christmas a very severe sore throat, and at intervals 
since. His health has been very poor in this house, and 
during the month before the onset of his present illness 
he frequently had oysters from a neighbouring shop. 
These oysters were obtained by the fishmonger from 
Messrs. Chatfield, Southwick. 

(2) On the 8th of March I received information’ of a 
ease of typhoid fever, a girl aged 11 years, at No. 35, 
Two Street. There were five or six other children in 
this house belonging to two families. The drain was 
ry ee defective, but it is doubtful if this caused tlie 
attack. 


(3) On the 18th I received information that the 
mother of this patient was ill with what was thought 
to be “influenza.” I then wrote to the doctor in at- 
tendance, requesting his permission to see the patient 
with him. We saw the patient together on the 18th in- 
stant, and agreed that she was suffering from typhoid 
fever, and she was at once removed to the hospital. 
This patient and the daughter were in the habit of eat- 
ing escallops. I cannot yet ascertain whether they have 
had oysters recently.* 


(4) On the 20th; a boy, aged 13 years, at 38, Three 
Road, was notified as suffering from typhoid fever. 
There was a large family in the house, all of whom were 
ill, including the father and mother. The boy began to 
be ill on the 4th of March ; for a week after this he kept 
at work. I was asked by his doctor to see him on the 
20th of March, and on the same day he was removea 
to the fever hospital. The boy was employed, prior to 
his illness, as errand boy at a fishmonger’s shop in 
Preston Street. He distinctly remembers that about 
17 or 18 days before the onset of his illness (i-¢., about 
the 14th February), the foreman at the shop gave him 
three oysters. This is the only occasion on which he 
has had oysters given to him. ' The oysters came to the 
shop from Messrs: Chatfield’s ponds at Southwick. 

(5) On the 26th instant, I was informed that a girl, 
aged 13 years, at 13, Four Road, was suffering from 
typhoid fever. She began to be ill on the 14th of 
March. Both she and her mother, who lodges with ner 
in the same house, are very fond of oysters, and have 
them at least twice a week. They buy oysters from a 
man who’ calls at the house. This man called as re- 
cently as Good Friday (March 23rd) to say that he 
regretted he could not bring any oysters that day, as, 
being holiday time, “the man had not brought them in 
from Southwick.” The house in which this patient 
lives: was redrained three years ago, and appears to be 
in acompletely sanitary condition. The mother of this 
patient suffered from severe diarrhcea during the week 
ending March 24th, but when seen by Dr. Chaffey on 
the 26th inst. her temperature was normal. 


(6) On the 28th inst. I received information that a 
man, aged 37 years, living at No. 2, Five Street, was 
suffering from typhoid fever. He began to be ill on the - 
17th March. He is an invalid attendant, and returned 
from Havant about. a month before that time, where he 








* This was subsequetky found to be the case. 
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had been nursing a dipsomaniac patient. On the 28th 
of February he bought from a barrow in the street 15 
oysters. He asked” his’ wife to join in eating them, 
but she declined. He therefore ate seven on that day, 
and eight two days later. The source of these par- 
ticular oysters'is unknown. The house in which the 
patient lives appears to be in a good sanitary condition. 

(7) On the 15th inst. I was informed that a woman, 
aged 35, living at No. 56, Six Street, was suffering from 
typhoid fever. The husband is a caterer. The house 
an which the’ patient lives is modern. I have been 
‘unable as yet to ascertain whether she partook. of 
oysters before her illness, but the nurse in charge of her 
informs me that she is very fond of oysters, and. is 
begging for them at the present time. 


(8) On the 28th the case of a lady, aged 48 years, 
living at No. 5, Seven Street, was notified to me as 
typhoid fever: * She began to be ill on the 14th instant, 
and, on the 5th instant, partook of oysters, which were 
obtained from a heighbouring tradesman. 

_A careful investigation has been made of all the 
circumstances likely to throw light on the origin of 
these eight cases. No two cases had’ a common milk 
supply. The water supply was above suspicion. The 
‘sanitary conditions of two'or three houses were defec- 
tive ; but they do not, in my opinion, explain the origin 
of the majority of the cases; if of any. The one point 
in common appears to be that five out of the eight 
patients have taken: oysters at such a date before the 
commencement of their illness, as was consistent with 
the view that the oysters caused this illness. Of the 
remaining three, two had partaken of escallops, and, 
possibly, of oysters, though I am as yet unable to speak 
positively on this point. The remaining patient is the 
wife of the caterer, and is fond of oysters, though there 
is no evidence of her having had any within a month 
of the onset of her illness: 

The oysters in three of the above cases were obtained 
of Southwick. The oysters in two other instances were 
of these three shops were supplied by Messrs. Chattield, 
of Southwick. The oysters in two other instances were 
bought in the street, and*it is known in one of these 
that the oysters came from Southwick. In the other 
instances there is, however; little or no doubt that. the 
oysters in question'came from Southwick. With a few 
exceptions, the whole of Brighton is supplied’ with 
oysters by two merchants, Messrs. Chatfield and 
Messrs, Brazier Bros., whose oyster beds are at’ South- 
wick, close toveach other? It is only very large fish- 
mongers who: have*such a sale for oysters as will justify 
them in having ‘casks: of oysters’ from’ Billingsgate, or 
other centres. For the majority, or small: trades- 
men, it is a great convenience to have small supplhes 
at frequent intervals from a local depdt. The two firms 
_above-named are the only oyster merchants who: thus 
-supply Brighton. It thus became a matter of great 
importance to ascertain the conditions under which 
these oysters are grown at Southwick. 

I therefore visited the market ponds of these firms 
yesterday. They are situated on the north side of the 
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River Adur, just below the lock. By means of stakes . 


and stones ponds are formed, and in these oysters are 
placed ‘for’ a: few days before being taken to 
Brighton for sale. The position of the ponds is 
shown in the accompanying map. They are pro- 
bably about 150 yards below the point at which 
the. Southwick sewage empties on ‘to a neigh- 
bouring mud bank,* ‘and’ on the same side’ of the 
central stream. At the time of my visit a black stream 
of sewage was trickling down this mud bank, and-rats 
were disporting themselves on its margin. ,The smell 
was most offensive. The oyster ponds at my visit were 
uncovered except by a small quantity of water impri- 
soned by the boundary walls of the ponds. The oysters 
lie loose in these ponds on a bed of mud. Twice'a 
day the ponds are covered by the tide, and water, pure 
or impure, as the case may be, is washed into them. 

The. oysters are brought from the French coast and 
grown in the South Gut or stream shown on the map. 
A few days before they are required they are brought 
to the ponds described, just below the outfall of the 
Southwick sewage. 

Assuming, as I believe to be the case, that the 
oysters from these ponds caused the above-named cases 
of typhoid fever, it is additional proof of the urgency 
for a reorganisation of the method of sewage disposal 
of the district in question. z 


It may be asked why, if the oysters were the. cause 
of these cases. of typhoid fever, a larger number of 
cases have not occurred, as the number of oysters 
brought from these ponds to Brighton is enormous. 
I am unable to answer this ‘question; but may point 
out that it is quite likely that out of a large number 
of oysters only a small number would swallow the spe- 
cific poison of typhoid fever, and thus become the car- 
riers of it to those who swallow oysters, 


I have been unable as yet to ascertain whether any 
cases of typhoid fever have recently occurred at South- 
wick, but, even if\this:is-not so, I can imagine no 
better means of preserving the vitality and causing 
the multiplication of any typhoid fever germs. that 
even a year ago. entered this channel and became de- 
posited on the mud. 


Tt will be a serious question. for the Sanitary Com- 
mittee to consider whether the: facts of this report 
should or should not be made public. - J have no power 
to seize oysters simply ‘because they may be derived 
from a sewage-sodden mud bank. I know of no other 
means of preventing the use of these oysters. except 
publicity. 

If the Committee decide not at the present time to 
mike the conteats of this report pwhblic it is possible 
that’ pressure might ‘be brought to bear on Messrs. 
Chatfield and Brazier to move their oyster ponds to a 
more sanitary position. 


I am, Gentlemen, 
Your obedient Servant, 
(Signed) ArtTHurR NEWSHOLME, 
Medical Officer of Health. © 
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17543. (Sir Michael Foster.) There is. just one point 
I do not understand quite in the third page of your 
memorandum; a preceding table indicates that in 158 
out of 674 cases of typhoid fever 23-6 per cent. occurred 
among oyster eaters ?—Yes, sir, 

17544. That is 23-6 per cent. of the 158, is it?—No, 
sir; 23°6 per cent. of the total number. 


17545. Of the total number?—Yes, of the total. 

17546. What is the point of 158 out of 674? —You 
will find that that works out 23-6 per cent. 

17547. Oh, I see, quite so. Then I gather from tha 
methods of determination of contamination of shell fish 
and pollution of layings, etc., that in your opinion the 
mere bacteriological examination of the oysters or lay- 


Mr. A. 
Newshoime. 


13 May 1903. 





Mr. A. 
Newsholme. 


(3 May 1903. 
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ings is not adequate proof ?—No, I should not depend 
upon any one method of proof any more than I would 
depend in the diagnosis of disease on any one symptom. 
I should inquire as to the aggregate of the symptoms, 
and from them make my diagnosis, so here I should not 
depend upon any one proof of contamination. 


17548. That is to say, there would be the bacterio- 
logical examination of the oysters and their layings ?— 
Yes. 

17549. There would be the topographical evidence, so 
to speak, that the sewage had contact with the beds Pp— 
Yes. 


17550. And therefore probably was the cause of the 
bacterial pollution existing there ?>—Yes. 


17551. And then the other evidence that those oysters 
did produce the disease ?—Yes. 


17552. I do not quite understand ; you speak of sani- 
tary inspection and experiments on human subjects P— 
I mean the involuntary experiments have been so exten- 
sive that they amount to experiments, I think, of con- 
siderable value. 


17553. Then I take it that you certainly would refuse 
to condemn a laying simply on bacteriological examina- 
tion alone, unless the results of the bacteriological 
examination were supported by other evidence ?—I 
should require evidence that mischief had been done, and 
evidence that the supposed sewage organisms were caused 
by sewage coming into that particular estuary. 


17554. (Mr. Power.) Would you test the water over 
the beds as well as the oysters in them ?—Yes, that I 
mentioned in my proof. 


17555. (Sir Michael Foster.) Put it in this way, in 
certain layings a certain number of oysters are found 
to contain, say, the true bacillus coli P—Yes. 


17556. Well, that fact by itself in your mind is in- 
sufficient P—I am not a bacteriologist, and cannot speak 
on that point; but as a matter of fact I should never 
think of attempting to satisfy a court which had to 
determine this point on that one evidence alone; I 
should be prepared to give all the evidence of which I 
was possessed. 


17557. I mean you would not expect any court to be 
satisfied with the evidence alone unless it was supported 
by topographical evidence, and subsequently by clinical 
evidence ?—I think it is highly improbable that they 
would be satisfied, and I should not be surprised if they 
were not. 


17558. I mean you yourself would not put it forward ? 
—Alone ? 


17559. (Mr. Power.) But would you always wait for 
the clinical evidence ? 


17560. (Sir Michael Foster.) I was rather putting for- 
ward the topographical evidence ?—Yes, Before answer- 
ing that question, there are three kinds of evidence— 
there is the topographical, the clinical, and thirdly the 
chemical; the bacteriological would make four of them, 
if you ike. Having got two of them on the spot, those 
two alone I should probably not be satisfied with, 
but if I had clinical in addition to the topographical, 
chemical and bacteriological evidence, then I think I 
should have a complete case to act upon. 


17561. In some of your cases I see there were distinct 
insanitary conditions in the houses P—That is so. 


17562. I see you make the remark ?—No. 1 case on 
page 1 of my addendum to my evidence. 


_ 17563. And also in another case, was there not P—Yes, 
in a good many cases altogether. 


17564. You say broadly that you have excluded those 
insanitary conditions as being the possible cause of the 
disease ; you state it very broadly, but I suppose you 
have gone very carefully into it?—I have gone very 
carefully into the circumstances, and, speaking gene- 
rally, I have excluded the insanitary condition of the 

tzins of houses as a frequent cause of typhoid fever ; 
I do not believe it is. 


17865. Quite so; you mean bad cases, and so on?—I 
think typhoid fever is chiefly swallowed. 


17566. Quite so, but I mean the insanitary condition 
of the house frequently means, does it not, opportunities 
for swallowing ?—It might do so; supposing the water 
supply were wrong. 

17567. I mean a leaking drain ; 
a leaking drain in No, 12—Yes. 

/ 
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for instance, there is 


17568. It might open a path for the germ which 
would not exist if there were not a leaking drain ?— 
Quite so; in all these cases the insanitary conditions 
of the house as a cause of typhoid fever were excluded 
by collateral evidence of absence of illness among other 
members of the same family, especially the younger 
members; in all these cases, or nearly all, it was the 
adult members that were affected, 


17569. So your broad statement there represents a 
considerable quantity of investigation ?—In every case 
every investigation was made, every possible circum- 
stance was gone into in detail, and excluded so far as 
evidence was available. 


17570. (Mr. Power.) But in all the cases referred to 
oysters, the possible operation of one other com- 
petent cause has always been considered /—In every 
instance ; a case of typhoid fever was only put down to 
oysters after the apparent exclusion of every other 
possible cause. 


17571. From that point of view, the data you give 
here would be for Brighton about the minimum amount. 
of typhoid fever which is caused by shell fish >—I think 
the mischief is considerably understated in those figures, 
because in a very considerable preportion of cases it has. 
been impossible, owing to the death of the patient or 
the removal of the patient, to get the full facts out, and 
then we had to leave those cases out in the percentage 
statement. . 


17572. (Sir Michael Foster.) I gather from your 
memorandum—lI do not think it is distinctly stated so— 
that you are distinctly in favour of prevention by legis- 
lation of the consumption of oysters and other shell fish 
save from sources known to be free from contamination P 
—I think it is most urgently called for, and that the 
present means of remedying the mischief are insuffi- 
cient. The Corporation of Brighton have been making 
strenuous efforts since 1894, and we have done very 
little good owing to the difficulties of co-operation be- 
tween different authorities, and owing to the fact thet 
the legislation promised has not been given. 


17573. Do you think that if there were some large 
sanitary authorities so as to obviate the evil influence 
of local feeling or of individual power; if there were 
very large sanitary authorities the power might be given 
to those sanitary authorities with adequate expert 
equipment to determine whether such laying of 
oysters was free from contamination? The larger 
the total authority for this purpose the better, 
but so far as the County Council is concerned—. 
which was the local authority suggested in the Oysters. 
Bill—that is a weak point; I am sure that the 
power of making the order which was suggested 
under the Bill will usually be in the hands of 
the council in whose district the insanitary oyster lay- 
ings are situate, while the injury caused by the con- 
sumption of oysters from these layings will mostly arise 
in large towns outside the area represented by the 
County Council. For instance, the chief mischief about 
the Southwick oysters, in which I am specially inter- 
ested, occurs in Brighton and Hove—Brighton is outside 
the jurisdiction of the area of the East Sussex County 
Council. I speak now, of course, from the point of view 
of a large county borough. 


17574. But a large ‘area which included county 
boroughs in the county, would you think that a proper 
authority for determining that might arise?—I should 
think it would. 


17575. With a ipower bf appeal possibly: to some 
central board or to the Local Government Board ?— 
With the power of appeal to a central board 
and power of appeal to that board to set the power 
in operation if they were not set in operation by the 
local authority. The great difficulty has been hitherto 
that itis nobody’s business to make local authorities do 
their duty. 


17576. But you think that in those circumstances 
really a great deal of the present evil, and still more—- 
what is perhaps more injurious still—the present scare, 
might be avoided ?—I think probably it would. In case 
I am not asked on the point I should like also to say 
that if the legislation is confined to oysters it only 
obviates a portion of the evil, and leaves untouched a 
very important large portion. 

17577. Of cockles, periwinkles, mussels ?—Mussels 
particularly. 


17578. Has illness through mussels been particularly 
brought before your notice?—Very largely. I have 
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given a statement of the relative amounts due to mussels 
and oysters. I think two-thirds roughly is due to 
oysters, and one-third to mussels, and other shell fish. 


17579. The latter chiefly occur among the lower 
classes. 


17580. (Mr. Power.) Are the mussels consumed in 
Brighton brought mainly from the neighbouring coast or 
from further afield?—Mainly from the neighbouring 
coast ; some from Newhayen—which is frightfully po!- 
luted—and the majority from Shoreham and Southwick, 
and with regard to the mussels, may I add that the 
difficulty of acting by purifying the layings is very much 
greater than in regard to oysters, and it appears to me 
that it is extremely important that large local authori- 
ties, like the county borough of Brighton, should have 
power to prevent the sale within their jurisdiction, of 
mussels which they can prove have caused mischief in 
the past, and which they can prove are derived from 
places polluted by sewage. The mere giving power 
to large local authorities to control these layings would 
not meet the Brighton case. We require furthermore 
the power to prevent the sale in a given town of oysters 
or mussels which are polluted. 

17581. (Sir Michael Foster.) But supposing the legis- 
lation took this form, that the large sanitary authority 
recognising, at all events for a limited period, certain 
layings or certain beds of oysters, mussels, and so un as 
free from suspicion, and registered them as free from 
suspicion, and there was a general law forbidding the 
consumption outside those registered areas that would 
meet your views ?—Undoubtedly, if there was a general 
prohibition of the sale of oysters and other shell fish 
from other places. 


17582-3. From all except the registered places ?—From 
all except the registered places. That, I take it, would 
meet the case, assuming that the registration was pro- 
perly carried out. 


17584. Of course, it would want continual inspection 
with regard to it, you know ?—Yes. 


17585. Because the circumstances might 
within a very small range of time ?—Yes. 


17586. (Chairman.) Do you mean that a town council 
may have a power to prevent the sale of any suspected 
shell fish within their dominions ?—No, I should not go 
so far as to forbid the sale of suspected shell fish. One 
ought to use a much stronger word than that. Shell 
fish would hav» been proved to cause mischief, and 
the shell fish in question would have been proved to 
come from grossly polluted layings. 

17587. Have the Brighton authorities made any 
attempt to get the particular shell fish condemned ?— 
When we first of all waited upon the Local Government 
Board by deputation in 1894, Sir Hugh Owen advised 
the deputation to take that procedure. At the time I 
objected to that advice, and asked Sir Hugh how we 
were to prove that the particular oysters which we 
wished to seize were injurious to health or unfit for 
human food, because to the naked eye they were 
apparently quite normal. He said that probably we 
should not succeed, but, at any rate, we should do some 
good by the publicity. On the strength of that, we went 
back to Brighton, and we took counsel’s opinion upon it. 
The counsel’s opinion was adverse to proceeding under 
the Seizure Section of the Public Health Act. We were 
advised that it would be risky for us to do so, and, I 
think also, that we might lay ourselves open to further 
action. There can be no doubt at all that those clauses 
are not operative so far as this particular purpose Js 
concerned. The oysters look perfectly normal, quite 
apart from a knowledge of the source from which they 
come, and quite apart from a knowledge of what they 
have done. It would be impossible to say from naked 
eye appearances that they were not fit for food. 

17588. (Mr. Power.) The clauses of your Bill of 1896 
teferred only to oysters I suppose, did they ?—I have 
the clause here which speaks of shell fish generally. 
Here is a copy of the clause :— 


, 
change 


BRIGHTON IMPROVEMENTS, 1896. 
New Clause 33, page 23. 


In case the Medical Officer of Health is in possession 
of evidence that any person in the borough is suffering 
from infectious disease attributable to the consumption 
of shell fish supplied within the borough from any pond, 
river, or other place situate within or without the 
borough in which shell fish are commonly kept, bred, or 
cultivated, and in which pond, river, or place such shell 
fish have been, or are liable to be, exposed to contamina- 
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tion by sewage, or that the consumption of shell fish 
from such pond, river, or place is likely to cause in- 
fectious disease to any person residing in the borough, 
such medical officer shall, if authorised in that behalf 
by an order of a justice having jurisdiction in the 
locality in which such pond, river, or place is situate, 
have power to inspect such pond, river, or place, and 
all shell fish, matters, and things therein, and if on 
such inspection the Medical Officer of Health is of 
opinion that the infectious disease is, or is likely to be, 
caused by the consumption of shell fish supplied from 
such pond, river, or place, he shall report thereon to 
the Corporation or to the Sanitary Committee of the 
Council and the Corporation, or the Sanitary Commit- 
tee, as the case may be, may thereupon give notice to 
the person by whom such shell fish is so kept, bred, or 
cultivated, to appear before them within such time, not 
being less than 24 hours, as shall be specified in the 
notice to show cause why an order should not be made 
prohibiting the supply within the borough of any shell 
fish from such pond, river, or place until such order has 
been withdrawn by the Corporation or the Sanitary Com- 
mittee, as the case may be, and if in the opinion of the 
Corporation or the Sanitary Committee, as the case may 
be, such person fails to show such cause, then the Cor- 
poration or such committee, as the case may be, may 
make such order as aforesaid, and the Corporation or 
such committee, as the case may be, shall forthwith give 
notice of the fact to the sanitary authority and County 
Council (if any) of the district or county in which such 
pond, river, or place is situate, and also to the Local 
Government Board. An order made by the Corporation 
or such committee as aforesaid, in pursuance of this sec- 
tion, shall be forthwith withdrawn on the Corporation 
or such committee, as the case may be, or the Medical 
Officer of Health being satisfied that the cause of the 
infection has been removed. Any person refusing to 
permit the Medical Officer of Health, on the production 
of such order as aforesaid, to inspect any such pond, 
river, or place, or after any such order prohibiting the 
supply of shell fish as aforesaid has been given, supplying 
within the borough any shell fish from such pond, river, 
or place, in contravention of such order, or selling it for 
consumption in the borough, shall be liable to a penalty 
not exceeding £5, and to a daily penalty not exceeding 
40s. ; provided always that proceeding in respect of such 
offence shall be taken before the justices of the peace 
having jurisdiction in the locality where the said pond, 
river, or place is situate; provided that no person on 
whom an order prohibiting the supply of such shell fish 
has been made by the Corporation or such committee as 
aforesaid, shall be liable to an action for breach of con- 
tract, if the breach be due to such order. Every person 
who shall wilfully obstruct such medical officer or other 
officer of the Corporation assisting him in the exercise 
of the powers of this section, shall be liable for each 
offence to a penalty not exceeding £5. 


17589. If you had obtained the powers you then 
sought, looking back now on further experience, do you 
think they would have been adequate for what you 
wanted to effect at Brighton?—Amply adequate; they 
would have done exactly what we wished them to do. 


17590. That is to say, it would have kept out shell 
fish from particular layings and particular quarters of 
the foreshore until you, I suppose, as representing the 
Corporation, were satisfied that the shell fish in those 
positions were no longer exposed to risk? You did not 
intend to exclude them indefinitely, did you, from the 
particular localities?p—What we wanted was an order 
prohibiting the supply within the borough “ of any shell 
fish from such pond, river, or place, until such order has 
been withdrawn” by the Corporation or the Sanitary 
Committee, as the case may be. 


17591. You designate the place. I suppose it would 
be left to the Medical Officer of Health, would it not, 
to advise as to the locality to be prohibited ?—There is 
a hearing provided before an authority here, and we 
should have to give our evidence before that authority, 
and I think an appeal is subsequently given. The pro- 
ceedings are taken before a justice of the peace, and I 
am under the impression that an appeal was provided 
subsequently to that. 

17592. (Sir Michael Foster.) An appeal to——-?—An 
appeal to the Quarter Sessions; but I am sorry I am not 
conversant with that point. 

17593. (Mr. Power.) The justices of the area in which 
the layings were situated, I suppose ?—Yes, the area in 
which the layings were situated. If we had had these 
powers during the last five years there 1s no doubt we 
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should have been in a very much better position as 
regards typhoid fever than we are at present. So far 
as our own case was concerned it would have met our 
needs. 

17594. Then failing that, you proposed certain bye-laws 
recently to the Local Government Board: How were 
you proposing to work these? You are not, J suppose, 
relying upon seizing shell fish in any large amounts and 
condemning it, so much as preventing despatch to 
Brighton from certain quarters ‘—I should explain that 
these bye-laws were proposed in consequence? of the 
action of the Corporation of London ; the market people 
there appear to have very exceptional powers. As a 
matter of fact, only a portion of the oysters and other 
shell fish supplied to Brighton come through its Cor- 
poration market. The larger proportion never go 
into the market, so this would only be meeting the 
case of shell fish which is brought into our own market 
and under our own control, and we thought it a highly 
improper thing that we should allow to.be sold from 
the Corporation market shell fish which we knew in 
other parts of the town were doing mischief; hence we 
asked for this bye-law, and we object very strongly to the 
letter from the Loeal Government Board, which makes 
statements which, in our opinion, are the reverse of 
correct, that we have sufficient power now.» We cannot 
help feeling that the Local Government: Board do not 
realise the actual facts of the case. 


17595. Under the bye law I suppose you would pro- 
pose to prohibit the entry of oysters from particula) 
1ayings until you were satisfied that they were no longer 
exposed to pollution /—Yes. 

17596. You were not thinking of seizing shell fish 
on any large scale, were you?—No, sir, simply to pre- 
vent the sale, or exposure for sale, of unwholesome 
oysters in the market under the control of the Corpora- 
tion. 

17597. That is to say these people might sell their 
shell fish elsewhere than in Brighton, when they can- 
not sell them in Brighton ?—It is simply for our own 
protection, as our own Bill in 1896 was. 

17598. You did. not propose to interfere with their 
trade, except so far as it affected Brighton /—That is so, 
sir. 

17599. (Mr. Stafford.) Where do you -say that the 
oysters come from that are sold in Brighton ?—Most 
of them from Southwick, some of them from Emsworth, 
and one or two shops are supplied from Whitstable and 
Colchester. 

17600. From Whitstable and Colchester /—Yes, the 
trouble has arisen with the two first. 


17601. Do you know to what extent enteric fever has 
prevailed in, these towns from which you derive your 
oyster supply /~I went very carefully into that question 
at the time we were promoting our Bill. Shoreham, 
Southwick, and Portslade—the population of that 
district is about 13,000 altogether, and’ cases of 
typhoid occur in it at frequent intervals; it is an un- 
sanitary district as a whole, and there are a consider- 
able number of cases of typhoid fever. In 1894, when 
I worked out the relation, I was able to show that at 
the time when the oysters were producing typhoid fever 
in Brighton there were at corresponding dates cases of 
typhoid fever discharging their sewage into places 
where the sewage could reach these oysters. I have here 
a tabulated statement, in a paper which I read at the 
Sanitary Institute in 1896, dealing with that. 


17602. Were you able to localise the particular oysters 
that were doing the most harm in Brighton ?—There 
was no difficulty in the majority of instances in dis- 
covering! where the oyster came from. Occasionally 
the vendor insisted that they came from Whitstable 
and other places, but by watching the carts coming to 
the shops one had no difficulty, as a rule,/in finding 
that they really came from Southwick. 


17605. I see, and the Southwick oyster, you think, is 
not beyond suspicion?—That is a very mild way of 
putting it, sir. 

17604. What _is the population of Brighton ?—The 
population of Brighton alone—124,000 approximately. 


17605. How did you stand formerly with regard to 
enteric fever in Brighton?-I have here a diagram 
showing the amount for a series of years ; that is, from 
1894 onwards ; that is the curve of the case rate since 
notification—the number of cases per 100,000 popula- 
tion since 1894. 


if 
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17606. Was 1894 the year the Notification Act came 
into force in Brighton?—No. It was adopted in 1891, 
but my attention was not drawn to the causation of 
enteric fever from oysters until early in 1894. 


17607. You have, I suppose, no accurate record before 
that ’—No accurate record of cases. We have records 
of death, and I have here the record of the death rate 
for many previous years. 


17608. Enteric fever is not unusually prevalent at 
Brighton ?—No; we have less than in London, but ths 
curves of the two populations run very close to each 
other. 


17609. With regard to your first table, to column 


“C,” “Origin was directly ascribable to.oysters”?2— 
es. 


17610. .I would like you to explain to us'the principles: 
as to how you arrived at all these cases being directly 
ascribable to oysters ?—The evidence was circumstantial.’ 
In the first place it was known that the patient himself 
had eaten oysters within the limits of periods of incuba- 
tion of typhoid fever. - 

17611. But you would not regard that as absolute 
evidence of the disease being due to oysters?—No, I 
should not. In the second place it was known that in 
the majority of instances the other members of the 
family who remained. well had not eaten’ oysters. In 
the third place, these oysters were traced to particular 
layings which were proved tobe exposed to sewage, end 


‘in the fourth place typhoid: fever was found: to exist 


amongst the population whose sewage was draining im 
the vicinity of these oysters. That was the chain of 
evidence which satisfied me, and it became more and 
more convincing as it accumulated. One cannot con- 
ceive of the force of the evidence until one goes closely 
into every individual case—case after case when the 
evidence becomes simply overwhelming: « 


17612. (Sir Michael Foster.) Were you able in those 
cases to exclude other possible causes of the typhoid 
fever /—In the majority of instances, with the exception 
which you have already asked me about, occasional 
bad drains in houses,,but:in-every instance we could 
positively and certainly excluda water and milk, which 
are the two most common causes of typhoid fever, and 
the only other possibility, so far as we could ascertain 
by the most careful investigation, was the sanitary con- 
dition of houses ; in the majority of instances that was. 
excluded ; the houses were perfectly sanitary. The 
only weakness, I may add, to be perfectly fair, as to. 
the evidence, was that in a certain proportion of the 
cases, others who ate oysters did not get typhoid, but 
that did not prevent me ascribing the illness in the - 
typhoid cases themselves to the oysters. 


17613. (Mr. Stafford.) You do not think that the 
proportion of one quarter of the whole of the cases, 
which it practically amounts to here, is too large a 
proporticn to ascribe to the eating of shell fish /—No, 
thereon may be based a statistical argument. - It is 
certain that not nearly one quarter of the population 
eat oysters. More than one-fourth of the population is. 
children, who do not eat oysters. If one assumed that 
one-twentieth part of the population eat oysters. Then 
you have five times as many cases of typhoid fever 
among the oyster eaters as among the non-oyster eaters. 
in proportion 2to population. Furthermore, oyster 
eating is not a regular habit.. People did not eat oysters. 
every fortnight, consequently a-large proportion of the 
population, which I have assumed to eat oysters, have 
not eaten them during the incubation period ; therefore 
the disproportion of cases ascribed to oysters is much 
greater than appears on the surface ; that is to say, that 
there would probably be 40 or 50 times as many cases. 
of typhoid fever among the oyster eating population in 
proportion to population as among the non-oyster eating 
population. 


17614. Before 1894 what are these cases ascribed to? 
—A large proportion of them were not traced, and we 
had every year the unsatisfactory experience of not 
being able to detect what individual cases were due to. 


17615. Were they put down to unsanitary surround- 
ings?—Very often they occurred where there were no 
unsanitary surroundings, or oceasionally where there 
was a bad drain,;as in the case mentioned by Sir 
Michael Foster. At that time we laid more stress on | 
the bad drain than we do now, but I think everyone is 
agreed now that too much stress has been laid in the 
past on defective drains as a cause of typhoid fever. .' 
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17616. But will you not always find in every out- 
break of typhoid fever in the administration of every 
town, that there would be a very large number of 
cases that you cannot ascribe to a particular cause /— 
Our experience in Brighton has been that the more one 
goes thoroughly into each individual case the smaller 
the proportion due to unknown causes becomes, espe- 
cially since we have begun the system of interviewing the 
patients after they get well. Very commonly you can- 
not find out the cause of typhoid fever until the patient 
himself has been able to be questioned and cross-ques- 
tioned, and that system we have adopted very largely 
in Brighton. 


17617. Are some of those 158 cases ascribed by you to 
oysters, due to one of these patients having enteric 
fever, ard possibly infecting the others ?—No, except 
that you will notice I give in the table the exact number 
of secondary cases, those infected from cyster cases, in 
a footnote. 


17618. I do, yes?—The exact number is given there. 


17619. The precise nuniber of secondary cases /—Yes, 
sir; the first case is the oyster case; if another case 
occurred in the same house three weeks or a fortnight 
later that is a secondary case. 


17620. You include those as due to oysters ?—I have 
stated the exact number of them in each instance, and 
that was the system of tabulation which was adopted. 


17621. With regard to the bye laws, do you still 
consider that you have got power to make bye laws to 
deal with this question /—The question of power to make 
bye laws does not seem to be disputed, I believe, in the 
Jetter of the Local Government Board. They are un- 
willing to give us the bye law, but I do not gather that 
they say there is no power to make such bye laws. 

17622. I do not gather that quite from the letter of 
the Local Government Board. I thought they rather 
doubted your power to make effective bye-laws. If you 
have power to make effective bye-laws, why promote s 
Bill in Parliament ?—I find they say the bye-law goes 
further than is warranted by the terms of the last para- 
graph of Section 42 of the Markets and Fairs Clauses 
Act. Then they go on to say that bye-laws on’ this 
- subject will be found to be unnecessary. We main 
tain that bye-laws do not go further than that section, 
and that bye-laws are necessary. 

17623. Are you advised to that effect?’—We are ad- 
vised to that effect by our legal adviser. 


17624. That you have got full power to deal with 
this matter /—We are advised by our legal adviser that 
we have power, and we have written to the Local 
Government Board urging them to reconsider the 
matter. 


17625. But why did you promote a Bill in Parliament 
then, in 1894, to deal with this matter ?—Because the 
bye-law only covers a portion of the evil. It only pro- 
poses to deal with this actual exposing for sale in our 
own market. As I have already explained, the larger 
portion of the oysters never come into our market ; they 
would not be met by this bye-law. We were simply 
straining every effort, wishing to have every means 
available, and this would have covered our moral re- 
sponsibility so far as our market is concerned in allow- 
ing to be distributed from our market oysters which, in 
our opinion, were the cause of much mischief. 


17626. But you did not propose by your Act of Par- 
liament to deal with them outside your own district, 
did you?—No, sir, but I have not yet made it quite 
clear that not all the oysters that come into our district 
go through our market. A large number come direct 
from Southwick in the Southwick carts, and go straight 
to the retail shops. 

17627. I see, you could not deal with that by a bye- 
law, could you ?—No, sir, I think not. 


17628. (Sir Michael Foster.) Have you any idea what 
proportion of the inhabitants of Brighton eat raw 
oysters on and off in the season /—I think any estimate 
would be a very, very rough estimate. If one worked 
1t out on the supposition of 10 per cent., then I think 
that would be very excessive. 


17629. 10 per cent. of the residents ?—Yes. 

17630. Or 10 per cent. of your population ?—I do not 
know ; it is a mere rough estimate. 

17631. About 10 per cent. ?—I would not like to say 
10 per cent. 

17632. (Mr. Power.) Is this oysters or shell fish ?— 
I mean all shell fish. 
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17633. (Sir Michael Foster.) Would that include other 
shell fish ?—Mussels, yes; I would not like to be com 
mitted to that figure at all; it is impossible to arrive 
at any estimate which would be satisfactory. 


17634. There are two ladies there, are there not, who 
drive a very thriving trade in Brighton ?—That is s0, 
and they are the only people who have not had any 
typhoid fever among their customers. 


17635. They sell chiefly to visitors, I suppose /—No, 
Tam sorvy to say they do not; they sell chietly to well- 
to-do residents, who know their way about, and who 
know where to get good oysters. The visitors—we get 
frequent complaints from London and elsewhere of 
typhoid fever after they get home. 


17636. We had yesterday evidence from Dr. Nash 
giving, say, about 5 per cent. of the population as eat- 
ing oysters. That was in the case of Southend. Do 
you think that rather low ?—No, I should think it 1s not 
low—10 per cent. is almost certainly excessive, I should 
think. I do not think a 5 per cent. figure, so far as 
I know, can be depended upon. 


17637. We had a statement that 75 per cent. of the 
total population of the United Kingdom eat oysters at 
one time or another. 


17638. (Mr. Power.) In their lives ?— 


17639. (Sir Michael Foster.) Per year ?—I think that 
that does not make sufficient allowance for the number 
certain individuals will eat. They have no doubt 
taken the total consumpvion and divided it by the 
population, which is a very misleading way to get at it. 

17640. (Dr. Burn Russell.) In your table there is a 
defect on the last two lines, 1901-1902, in the copy I 
have of your evidence; the first four columns are 
blank ?—Oh, I am sorry. 


17641. So that you cannot get the totals ?—It can be 
got at, but I am sorry that I supplied incomplete copies. 
I did not notice that. It means that 17 cases ought 
to come into columns A and B. 


17642. You will complete it?—I will complete it. 
Thank you; I am much obliged to you for drawing my 
attention to it. 


17643. Have you gone into the age incidence in these 
cases /—I did at the same time as I went into the ques- 
tion of distribution of typhoid fever generally in this 
printed paper to which I have referred. Taking the 
three years 1894, 1895, 1896, it came out in this way: 
61:1 per cent. of the cases amongst shell fish consumers 
were in adults over 20, and in cases in which no history 


of eating shell fish could be obtained it was 54:2 per 


cent. over 20. 

17644. That is obviously a very interesting point. 
My experience of milk epidemics of enteric fever is that 
the incidence is very generally with children /—Yes. 

17645. Milk epidemics of scarlet fever, that it is 
largely among adults ?—Yes. 

17646. So that it would be a very interesting point 
in your proof to develop this question of the age in- 


cidence /—Yes, I can go into that more fully if the. 


Commission wish it. 


17647. I think it would be very useful if you added 
something dealing with that, because it is certainly 
very important as matter of evidence?—Enteric fever 
generally is more common, whether among shell fish 
consumers or others, among grown-up people than 
among children; still, there would probably be a dif- 
ference. I have not worked it out since 1896. 


17648. But do you not think that there is a large. 
amount of unrecognised enteric fever amongst children? 


—QOh, I think there is no doubt about that. 


17649. It passes as teething, GSiarrhcea, and that sors. 
of thing?—Yes. I went into the question of occupa- 
tion also, which was very suggestive. 

17650. (Sir Michael Foster.) That would mean class 
distinction /—Class distinction, yes. 

17651. What was the result ?—The run of certain oc- 
cupations was very striking: a betting gentleman, 
manager of a theatre, publican, commercial traveller, 
a fishmonger, City man, merchant, caterer, doctor, 
restaurant keeper, fishmonger, and so on. There was 
quite a run of occupations of that class; that is to say, 
the kind of people who were eating oysters. 

17652. The result. 
the cases were determined by the fact of their having 
eaten oysters within the period of incubation of enteric 
fever /—-Yes, 
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17653. Well, we all know the extreme variance in the 
period of incubation ?—Yes. 

17654. You must have had some arbitrary working 
time ; what was it?—I did not accept any longer in- 
cubation period than 17 days. 

17655. 17 days ?—Though I should like to add, I have 
known in other connections an incubation period of 
21 days, which I think was distinctly proved. 


17656. But it is obviously very desirable that there 
should be a fixed period taken ?—Yes, sir. 


17657. In determining, because you may expand or 
contract the number according to the period ?—Yes. 


17658. (Mr. Power.) In the other direction—17 in 
one direction—how short a period did you start with? 
—The point has not arisen in any of the cases which 
I have investigated of having to include any case in 
which typhoid fever had begun within two or three 
days after eating oysters, because in nearly all those 
cases they were people who had been eating them once 
a week or once a fortnight or so. But [may mention 
a point which I have not yet brought out; that is, that 
quite frequently one had illnesses of this kind ; that is, 
within 24 hours of taking the oysters, violent sickness 
and diarrhoea occurred, and high temperature with 
tnat. A specimen of blood was sent to me for examina- 
tion for the Widal reaction a negative result obtained ; 
the doctor would call, and say, “I am certain that is 
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typhoid fever.” I would take it into the hospital, and 
a week or ten days later it would give the Widal 
reaction. Thus there was a double infection, ‘taertner 
poisoning to begin with, and typhoid fever afterwards. 
That has very frequently happened. 


17059. (Sir Michael Foster.) Have you had many 
case of Gaertner poisoning from shell fish ?—I can recall 
about half-a-dozen which Ihave definitely investigated. 


17660. (Dr. Burn Russell.) 1 suppose you have vases 
in which this preliminary poisoning is not followed by 
the other specific poisoning ?—Yes, I remember one in- 
stance where the husband got a violent diarrhea, and 
was fairly well after a day or two, and then a fortnight 
later had typhoid, and the wife got only the diarrhvea, 
and did not have typhoid afterwards. | 


17661. I suppose that you admit this, that if you 
have oysters eaten by a family living in a house such as 
that first case referred to in your report of 24th March, 
1894, the sanitary condition of which is bad, and similar 
oysters eaten by a family who live under wholesome 
sanitary conditions, the probability of the specific 
infection in the former would be much higher than in 
the latter ?—I think the conditions under which they 
were living would undoubtedly make them more easily 
victims to the typhoid fever. 

17662. It would come as a sort of mordant; it would 
fix the dye ?—Yes, sir, ake 


Dr. E. Kier, called ; and Examined. 


17663. (Chairman.) You have sent us a very inter- 
esting paper, and I should propose, if you have no 
objection, that that paper should be entered on our 
evidence just as it stands ?—Yes. 


PAPER HANDED IN BY, DR. KLEIN, 


1. The normal oyster does mot harbour within its 
shell or within its body, bacillus coli communis or 
other b. coli closely allied to it; microbes, that is, 
possessing most of the principal characters of b. coli 
communis. ‘This conclusion is derived from a con- 
siderable number of examinations of oysters, taken 
either from layings in deep waters or from localities to 
which no sewage or filth has access. 

3. B. coli communis, as also other b. coli closely 
allied to it, were found in oysters taken from pits and 
from layings which are within reach of sewage pollu- 
tion, or which were actually and directly polluted with 


sewage. 


do. Speaking generally, the more obvious the sewage 
pollution of the pit or laying the greater the number 
(am a given sample) of oysters containing the b. colt 
communis, the more numerous, i.e., the more readily 
discoverable is this microbe in the individual oysters. 


4. Since b. coli communis is one of the chief microbes 
of sewage, and is found in everything polluted with such 
filth, its presence in considerable numbers of oysters 
in a series of samples from a particular locality may, 
in my view, be taken to indicate sewage pollution. 

5. Bacillus coli communis, as also other b. coli, has 
no great power of persistence or of survival in the 
juices of the living oyster. In a short time—from 
several days to a few weeks—it disappears from the 
interior of most oysters—English natives, French 
native oysters, Dutch natives, American blue points. 
The Portuguese oyster stands in this respect on a 
somewhat different footing, since owing to the peculiar 
shape of its shell, filth which has once got into the 
interior thereof is liable to remain there for consider- 
able periods, certainly much longer than in oysters of 
the above descriptions. 

6. In the accompanying paper, published in the 
“ British Medical Journal,” February 21st, 1902, I have 
described the» method of ¢xamtnation and the charac- 
ters by which b..coli communis has been identified and 
by which it differs from, cther coli-like microbes. _ 

7. In examining a sample of oysters for b. coli com- 
munis, the amount of juice and liquor of each’ oyster 
subjected to analysis has an important bearing on the 
sasult of the examination, as is the case with all mate- 
-yials wheze the polluting matter is subject to greater 
or lesser dilution. The amount actually analysed of 
each, single oyster was not measured by. “platinum 

leopfuls,” hut was on an average at least one-third {o 
one-half,.C.C., which would eqnal something like 60 to 
89 “loopfuls.’ The number of individual oysters of a 


*-fourl pathogenic b. coli, 


given sample examined was at least eight, sometimes 
as many ‘as 12, and even’ 16 or 18 oysters 
of a sample were tested. Only individuals of a per- 
fectly normal character were examined. It made no 
difference in the result of the examination for b. coli 
communis, whether the body of the oyster was mashed 
up in the juice or whether only the (turbid) juices 
oozing out of the oyster were subjected to the analysis. 


8. In addition to b. coli communis, the spores of b. 
enteritidis sporogen»s we1e looked for, since these are 
also present in sewage, ond are not naturally present in 
the oyster.. The number of the spores of this microbe 
in sewage being far inferior to that of b. coli com- 
munis, larger amounts of the juices and liquor’ of the 
oysters were subject to analysis. Under this condi- 
tion, it was generally found that in most. cases where 
b. coli communis was detected in the oysters of a given 
sample, the spores of the. above microbe were also 
found. But in some few instances the spores alone 
were found, not b. coli communis. This was the case 
when pollution with sewage from a distant source or 
of older date could not be excluded or was quite 
probable. The greater resistance of the spores would 
explain their occurrence in these oysters. 

9. When b. coli communis is found in a number ot 
cysters of the same sample, it is highly probable, as 
already stuted, that this is due to recent pollution. 


Whether such pollution is to be considered as poten- 


tially dangerous would. depend on the relative and 
absolute amount of b. coli fcund in a given sample, 
on the local conditions uf the oyster bed or pit, or the 
nearness to a sewer outfall, and on the amount of 
sewage im relation to the volume of water with which 
itis diluted. 

It has to be borne in mind that, in order to con- 
demn oysters as dangerous, it is mot necessary to 
detect in them the’ bavillus typhosus, nor can they be 
passed as safe because the b. typhosus is not demon- 
strated in them. 

It is well known that the detection of this microbe 
in water, oysters, milk, and similar substances, which 
had been specifically polluted, is subject to very great 
difficulties. 

Further, it is to be remembered that b. typhosus is 
not the only microbe of a pathogenic nature which 
may be present'in excremental matters. To name an 
example: In oysters taken from Emsworth I have 
which in all respects corre- 
sponds to the bacillus enteritidis of Gartner; and in 
certain circumstances I should search in oysters for the 
choleracvibrio. 

10. With few exceptions, all the samples of oysters 
that I have recenily examined were submitted to me 
by the Fishmrongers’ Company, and they were collected 
by the Company’s officers and inspectors, noting also 
the exact.locality, time, and state of tide. 

* (Signed) E. Kiury. 
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THE BACTERIOSCOPIC DIAGNOSIS OF SEWAGE 
POLLUTION OF SHELL FISH. 


It appears from various published accounts that those 
who have worked at the bacteriology of shell fish are 
disinclined to attach any precise significance to the 
occurrence in them of certain microbes which come under 
the term of bacillus coli and coli-like bacteria. It is 
therefore with the object of inviting reconsideration of 
the subject with a view to obtaining unanimity in the 
matter of a standard for diagnosis, that I offer here the 
following remarks. After a considerable experience, I 
have arrived at the conclusion that, due consideration 
being given to all the facts as to the conditions of the 
precise locality whence shell fish have been derived, the 
presence in greater or less amount in such shell fish of 
certain bacteria affords a trustworthy indication as to 
whether or not such shell fish have been recently exposed 
to undesirable fouling (sewage pollution). 

It is an important question—important from the 
public health point of view—whether, in the event of a 
small amount only of fouling being demonstrable, such 
shell fish are to be rejected as unfit for consumption. 
Tt will be admitted, I think, that oysters which are laid 
down in a locality to which sewage discharged at a 
distant point into the tideway has access in very small 
amounts only occasionally stand in a different posi- 
tion—qua possible disease production—from oysters 
which are practically continuously exposed to, at times 
are actually flooded by, crude sewage discharged in their 
immediate neighbourhood; and, further, it is obvious 
that there is an important distinction to be made be- 
tween the latter and other oysters which are miles 
removed from a sewer outfall, but which, owing to being 
laid down in a shallow part of a bay, may still be, and 
at intervals only are, brought into contact with matters 
that have long before, perhaps many days previously, 
been discharged from sewage outfalls. This last category 
of oysters could only in a very remote degree be con- 
sidered as potential disease produvers. 

Oysters, moreover, stand in a different position from 
cockles ; for, whereas the former when they have imbibed 
the B. typhosus soon (after 10 to 14 days) discard it again 
when placed in clean sea water, the latter (cockles) 
retain this microbe, and, as I have shown (Report of the 
Local Government Board, 1900-1, p. 570), are capable 
even of becoming a nidus for its multiplication, 

By estimating, having due regard to the above con- 
siderations, the relative proportion between the number 
of shell fish yielding positive as compared with those 
yielding negative results on bacterioscopic examination, 
I consider, from a large experience, that it is possible 
to diagnose approximately the percentage value of pro- 
bable sewage pollution in a given instance. To this end, 
and in a positive sense, the presence of B. coli communis, 
or the typical B. coli, together with the spores of B. 
(enteritidis) sporogenes is all-important. Latterly, in 
addition, the presence of streptococci (Houston) wh‘ch 
stain by the Gram method have been found to afford 
valnable confirmatory evidence, 


Tor B. Cort Grour 


B. coli communis, or the typical B. coli, as is well 
known, belongs to a tribe of bacteria comprising many 
and different species and their varieties; indeed, with 
increase in the number of workers and with multiplica- 
tion of methods, the members of the great tribe of coli 
bacilli become more numerously recognised and identi- 
fied. All coli bacilli and coli-like bacilli have certain 
characters in common. But there are other characters 
by which they differ from one another in a more or less 
definite manner. 

All coli bacilli and coli-like bacilli, including the 
typhoid bacilli, have the following characters in 
common :! (a) They grow well on gelatine at ordinary 
temperature, although they grow, of course, better at 
57° ©. ; (b) they cause, when growing in broth culture at 
37° C., in 24 hours uniform turbidity, due to their rapid 
multiplication ; (c) they are capable of growing in broth, 
gelatine, or agar to which 0-05 per cent. phenol had been 


added ; (d) they are capable of growing in the depth of py, x. Klein. . 


the culture media (are in effect facultative anaérobes), 


although their growth on the surface—that is, exposed 13 May 1903... 


to oxygen of the air—is quicker and more copious ; 
(e) they do not at any time liquefy gelatine—namely, do 
not peptonise gelatine. [This latter character—namely, 
not liquéfying the gelatine—is of importance, since there 
have become known certain microbes which in morpho- 
logical and some cultural characters resemble the coli 
bacilli in a marked degree, but which on continued ob- 
servation, owing to their more or less slow liquefaction 
of the gelatine, can with certainty be distinguished from 
them??; (f) growing on the surface of gelatine their 
young colonies are flat, dry-looking, more or less trans- 
lucent expansions which can be best compared with a 
vine leaf, that is, a prominent excentric or sometimes 
central thickened part and a filmy crenate irregular 
peripheral portion; (g) in streak culture on gelatine 
they form a rapidly expanding, flat, dry, more or less , 
translucent. band with irregular crenate margin; (h) . 
under the microscope they are cylindrical rods, showing 
more or less pronounced motility; they do not stain by 
the Gram method. 

In some species the motility is great, and is observed. 
on most individuals in the hanging drop preparation, » 
in other species only few individuals show this motility ; 
but in all cases the motility is observed only In the 
microbes of recent or fairly recent cultures in 
broth, on gelatine or agar; when stained by suitable 
methods it can be shown that they possess flagella— 
instruments of their motility—and in this respect there 
exist very great differences amongst the different groups * 
and even amongst the different species. Thus while 
some have few flagella attached to their ends, others 
have numerous flagella distributed over the whole sur- 
face of the bacilli; and while in some species the flagella 
are, comparatively speaking, thick, coarse, and slightly . 
wavy, in others they are thin, long, and spiral. 

These are the characteristics which may be said to. 
belong to all the known species of coli bacilli and coli- 
like bacilli, including the typhoid bacilli, and it must be 
obvious that if the examination of a particular microbe: 
under investigation does not extend beyond ascertaining 
the above characters in part or as a whole, the identifi- 
cation of the species or variety to which the microbe in 
question belongs cannot safely be made. .This is a point. , 
which too often is lost sight of, and accordingly some 
serious mistakes are liable to be committed. 

I shall show presently, as regards coli-like bacilli, that 
a good many more characters have to be ascertained 
before any definite opinion as to exact species can be 
offered, but I will here anticipate by stating that so far 
as our present knowledge goes—and it unfortunately < 
does not go very far as yet—we can do no more than 
assert that there exist certain groups which are fairly 
well separated from one another, and similarly we are- 
constrained to admit that between some of the well- 
defined species within the groups there are others which, 
whether they be called varieties or species, must be 
considered intermediary or transitional. In illustration 
I would note that most bacteriologists who have devoted 
particular attention to this subject are agreed that three? 
groups of these bacilli stand out fairly well, having fairly 
well defined boundaries, although each group may, and 
does, contain several species or varieties, The’ three 
groups in question are (1) the group of B. coli communis, 
(2) the group of B. (enteritidis) Gaertner, and (3) the 
group of B. typhosus. 


I.— Bacillus Coli Communis. 


Bacillus coli communis, or the typical B. coli,* be 
longs to a group which possesses, besides the above 
general features, the following additional characters : 


(a) It ferments—that is, forms rapidly acid and gas 
glucose, as well as. lactose. A very useful mode. of 
giucose culture is the one. first introduced by Dr. 
MacConkey—namely, litmus, glucose, taurocholate” of 
soda, peptone, and water. Inside the fluid is a fermen- 





1 Tt will be understood that the account here given is a summary of the results of investigations by many observers. 

2 In the oyster this kind of liquefying “coli-like ” microbe is occasionally met with. f 
...° I do not mean that these three groups exhaust the whole tribe, but only that we have better knowledge’ of 
them than of others, as for example, of the group of B. lactis aérogenes, of By dysenteriae of the group that cause 


hemorrhagic septicaemia, etc 


~4Tn my papers in the Report of the Medical Officer of the Local Government Board, 1892-3, and also in that:on Oyster 
Culture and Disease, 1894-5, pp. 110 and 111, [ have carefully noted the characters of this microbe, as also of the 


B. typhosus. 
6225. 
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tation tube—that is, an inverted smail test tube—so as 
to indicate the presence of gas, if any, during incuba- 
tion. But while this MacConkey medium is very useiul, 
it is not a short cut to success any more than any other 
more or less reputed material or method. If B. coli 
communis be introduced into a MacConkey tube, and 
this be incubated at 37° C. for 24 hours, it will be found 
strongly acid, that is red, and showing copious gas, 
while the inner small inverted tube will be lifted out a 
long way above the level of the fluid owing to the 
presence of copious gas. But this condition, although 
suggestive, is no proof (does not suffice to indicate) that 
the change is necessarily due to B. coli cemmunis or to 
excremental pollution, because bacteria may produce 
the same change—that is, acid and gas—bacteria, for 
instance, not necessarily connected with sewage. 
Another culture tube containing litmus, lactose, pep- 
tone water, with a smal] inverted tube inside the fluid, 
may afford important corroborative testimony. If both 
the MacConkey tube and this other litmus lactose pep- 
tone tube show after 24 hours’ incubation at 37° C. 
strong acid production and copious gas, it may be taken 
almost for certain that there is present B. coli communis, 
or some coli bacillus very nearly allied. I said advisedly 
“almost,” because in some few instances the microbe 
which produced the above change was upon further test 
found after all not to be the typical B. coli. In the 
majority of instances, however, the preliminary diagnosis 
will on further test cultures be found correct. As stated 
just now, if a positive result in the MacConkey tube as 
well as in the lactose peptone tube is evident already in 
24 hours at 37° C. incubation, there is afforded pre- 
usmptive evidence of the presence of gas-forming coli- 
like bacteria, although not necessarily B. coli communis, 
and for this reason subcultures are essential, 

(b) The B. coli communis usually curdles milk at 37° C, 
in 24 to 48 hours. 

(c) It forms indol in broth culture incubated at 37° C. 
for three to four days. 

(d) It bubbles, that is, forms numerous gas bubbles in 
shake culture in beef broth peptone gelatine with or 
without special addition of glucose. 

(e) It gives positive result when cultivated in broth 
to which neutral red has been added, namely, causing in 
24 to 48 hours’ incubation at 37° C. distinct change of 
the original red into fluorescent green, 


(f) It possesses a limited number of flagella, two, three, 


. or more often attached endwise, the flagella being rela- 


tively coarse and a little wavy. 
(g) On steamed potato B. coli communis forms a 


‘moist, more or less brownish growth. 


While these are special characters of the B, coli 
communis group, there are differences between different 
varieties of this group, for instance, as regards some of 
those varieties the colonies are less translucent than 


. others; in some the bacilli are more cylindrical than in 


others, of course cultivated under precisely the same 


--conditions; and in some the bacilli are distinctly more 


motile in the hanging drop than in others, and the 
flagella in one variety more numerous than in another; 
further, one variety forms indol more distinctly and 
more quickly than in another. 


A considerable experience enables me to state that if 
the following tests are positive: Glucose as well as 


‘ lactose (red and full of gas in 24 hours); shake gelatine 
(ordinary beef broth gelatine full of gas bubbles in 24 


hours) ; litmus milk (red and curdled in 24 to 48 hours) ; 
neutral red positive; indol formed in broth culture, 
there is every probability that the observer is dealing 
-with the true B. coli communis. 


II.—The Bacillus (Enteritidis) Gaertner. 


This groun comprises coli-like bacilli with the follow- 
ing special characters which separate it from the group 
of B. coli communis; (a) It ferments glucose, but does 
not ferment lactose ; (b) after a short acid stage it forms 
alkali distinctly in litmus milk, the medium turns 
slate colour after several days’ incubation at 37° C., 
while the milk remains fluid ; (c) it does not form indol 
in broth ; (d) it forms a translucent colourless growth on 
‘steamed potato; (e) it is more motile than B. coli com- 
munis in the hanging drop and possesses numerous thin 
spiral flagella distributed over the whole surface of the 
bacilli, like those of the typhoid bacilli (see below). It, 
like B. coli communis, bubbles gelatine in shake cul- 
tare and gives positive neutral red test. 

J 
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Wi.—The Bacillus Typhosus. 


This is the microbe of typhoid fever and the best 
known representative of this group. It possesses the 
following characters : (a) It is very motile, and in recent 
cultures (gelatine) very cylindrical, many forms thread- 
like; it grows slower than the two former on gelatine, 
and forms thereon a more translucent growth; (b) it 
form a colourless translucent film on potato; (c) it 
forms acid slowly; (d) it does not curdle milk and does 
not produce indol; (e) it does not ferment glucose or 
lactose ; (f) it does not bubble either ordinary gelatine or 
glucose gelatine; (g) it does not give the neutral red 
test ; (h) it possesses numerous flagella, thin, long, and 
spiral, distributed over its surface ; (i) the bacilli of an 
emulsion are distinctly agglutinated (clumped) by the 
blood of a typhoid-immunised animal in higher dilutions 
than any members of the other two groups. 

There are several additional means by which the three 
groups can be distinguished, but these means are less 
reliable and are not essential—for example, growth in 
Proskauer and Capaldi’s medium, growth in litmus 
glucose agar plates (Horrocks), in litmus lactose phenol 
agar plates (Chantemesse), in Elsner’s potato gelatine, 
in Weil’s medium, in Drigalski and Conradi medium, 
and others. 

As with the first group, namely, that of B. coli com- 
munis, so with the Gaertner and the typhoid group varie- 
ties or strains are comprised within them which differ 
from one another slightly, both in morphological re- 
spects (some are more cylindrical than others, some have 
more flagella than others), and in action on rodents when 
inoculated into them, some being more virulent than 
others. 


Other Bacilli of the B. Coli Group. 


These three groups, as already mentioned, do not by 
any means exhaust the list of observed coli bacilli. 
Some aberrant forms approach more to one of these 
groups than to another; in fact, everyone who has ex- 
perience in the matter knows that in the various animal 
tissues and the most various other materials which are 
assumed to be directly or indirectly polluted, or at any 
rate are open to be polluted, with filth of all kinds, 
microbes are met with which must needs be referred to 
the tribe of B. coli. But it is extremely difficult to 
judge, and is only possible to do so after prolonged 
examination, whether they belong to the group of B. 
coh communis or to that of B. Gaertner or to some other 
group, some partaking of certain, but not all, the 
characters distinctive of B. coli communis, others again 
partaking of some, but not all, the distinctive characters 
of B. Gaertner, or again of B. typhosus. Some are 
poisonous and virulent when introduced into rodents, 
while others are not. 

This seems to explain why it would be unjustifiable to 
draw any conclusion as to the exact derivation of any 
material from the presence in it of such insufficiently 
defined coli-like microbes. These being present in many 
substances in Nature, their exact habitat not being 
sufficiently known whether, and to what extent, they 
bear relation to filth, cannot at present be used for 
diagnostic purposes in the same sense as B. coli com- 
munis. 


Conclusions. 


The detection, therefore, of the presence of coli-like 
bacilli bearing no near resemblance to B. coli communis 
does not permit any definite expression of opinion as ta 
the probable or even possible derivation from sewage, ~ 
or as to probable pollution with filth, of the materia: 
from whichr such microbe has been isolated. It is. diffe- 
rent, however, with the microbe above referred to in de- 
tail as B. coli communis—that is, the typical B. coli. As 
to this micro-organism, it is known for certan that its 
common habitat is the bowels of man and of the higher 
animals, and that domestic sewage and excremental 
matter and everything directly or indirectly polluted 
with these matters contains the B coli communis—that 
is, the typical B. coli. ' In domestic sewage this microbe 
is present to the extent of 100,000 to 800,000 per 1 c.cm. | 
of the sewage, and Dr. Houston and myself have shown — 
that sewage added to sterile water in such small quan- 
tities as to defy chemical analysis is readily detected by 
the bacterioscopic test—namely, the detection of B. coli 
communis. 

To summarise, then, the foregoing, the following pro-_ 
positions hold good : 


1. The circumstance that a microbe shows the charac- 
ters common to all groups of the coli tribe does not | 
suffice to identify it for useful purposes. For proof that 
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it is B. coli communis, or that it belongs to the group of 4~-} ¢.cm.* of this liquor was added to one MacConkey Dr. F. Klein 
B. Gaertner or B. typhosus group, it has to comply with tube, and the same amount to one lactose tube; of 
the several tests agreed by all observers as characteristic further two, sometimes four, oysters, 1-4 c.cm. of this 13 May 1903. 





of one or other of these groups. 


2. The fact that a microbe owing to insufficient re- 
sponse to certain presented tests can only be described 
as a coli-like microbe, is at present of indeterminate 
value in making a definite diagnosis of sewage or other 
pollution. 


3. B. coli communis is a microbe which has its habitat 
in bowel discharges, that is, excremental matters, and 
is contained therein in enormous numbers ; its presence, 
therefore, in any material in appreciable and relatively 
large amounts is highly suggestive of sewage and ex- 
eremental pollution. 


Tur B. Cort Group iy RELATION TO SHELL FIsH. 


Passing now to the examination of shell fish—namely, 
cockles, mussels, and oysters—the question of the 
greatest importance to the bacteriologist is, Do these 
animals contain normally B. coli communis? In my 
report to the Medical Officer of the Local Government 
Board, 1894-5, I have shown that many oysters are free 
from B. coli communis, and that oysters retained in 
localities polluted with sewage are liable to contain the 
typical B. coli; that is, the B. coli communis. Pro- 
fessors Herdman and Boy¢e* have shown by their 
examinations that except in two out of a large number 
of shell fish (19 batches of oysters, 18 batches of cockles, 
and 18 batches of mussels) the B. coli communis was 
found absent. 

Analysing their Tables II., ITI., and IV. (pp. 48 and 
48), which give a summary of the results of the analyses 
of shell fish by them, it will be seen that with the ex- 
ception of oyster 32 and oyster 356 (Table II., p. 48) 
which might have contained the B. coli communis— 
the tests employed were insufficient to afford a positive 
diagnosis—none of the oysters (19 batches) showed the 
B. coli communis ; nor (Table IIT., p. 49) did any of the 
18 batches of mussels; nor (Table IV.) did any of the 
18 batches of cockles contain the B. coli communis, as 
indeed must be obvious to anyone who knows what the 
reactions of B. coli communis are. Professor Boyce, 
in subsequent reports on the analysis of shell fish for 
the Corporation of Liverpool, mentions in a general 
way the frequent presence in the shell fish bought in 
Liverpool shops of B. coli, but not giving the details 
of the examination, it is not possible to draw any con- 
clusion as to the kind of B. coll. 

Recently I haye again had further opportunity of 
analysing a considerable number of various kinds of 
oysters, and as a result I am in a position to affirm: 


1. That the B. coli communis, or the typical B. coli, 
is not a natural inhabitant of these shell fish. Fifty- 
six oysters examined in one week, 24 in another, 20 in 
a third, 22 in a fourth week, and five batches of 10 
systers each in a fifth week—some derived from deep- 
sea layings, others from layings to which practically no 
sewage has access—failed to show the presence of B. 
coli communis, although so much as $ c.cm. of the 
juice and liquor of the interior of each oyster was sub- 
jected to the special analysis. 

2. The nearer to sewage outfalls, that is, the more 
exposed oysters and cockles are to sewage pollution, the 
yreater the percentage of these shell fish polluted with 
B. coli communis. 

3. The further away from sewage outfalls, or the 
smaller the amount of sewage accessible to the oysters 
or cockles, the smaller the number of these shell fish 
that are found to contain in the interior of their shells 
the B. coli communis. 


Method of Examination. 


The analysis of cockles and oysters for the purpose of 
detecting the presence of B. coli communis was carried 
out by me in the following manner: Of each batch of 
cockles, 12 to 24 individuals were examined, and of 
each batch or sample of oysters, 10, 12, and sometimes 
16 or 18 individuals. In all cases the shell of the fresh 
and living mollusc was thoroughly brushed with a 
slean brush under the running tap; then it was dried 
with clean cloth, opened with sterile instrument, and 
with the juice and liquor within the shell, cultures 
were established. Of each of six or eight oysters, about 


liquor was added to each of two, or in some cases four, 
phenol broth tubes, or in lieu (in the earlier analyses) 
about three big drops of the juice of each of two animals 
to establish two litmus glucose agar surface plates. 
Next day, that is, after twenty-four hours’ incubation 
at 37° C., the necessary subcultures were made from 
the original tubes and plates in order to demonstrate 
the presence of B. coli communis; streak and shake 
gelatine cultures, MacConkey and lactose peptone tubes, 
litmus milk, ordinary broth (with and without neutral 
red), litmus, lactose phenol agar plates, etc. From the 
turbid phenol broth also microscopic specimens stained 
by Gram method were made in order to detect the strep- 
tococei. Cultures on solid media may also be employed 
for their detection. 


Bactttus ENTEeR1tTwis SPOROGENES. 


Investigation of shell fish in the above sense has not 
been limited to the demonstration of B. coli communis. 
Examination has sought also the demonstration of the 
spores of B. enteritidis sporogenes. Spores of this 
bacillus are constantly present in domestic sewage to 
the number (as shown by Dr. Houston and myself) 
of from between 100 to 2,000 perlc.cm. These spores, 
as I have repeatedly shown, are present also in manure 
(consequently in street dust), and in all substances 
exposed to pollution with filth, manure, sewage, etc. 

The presence, therefore, in shell fish of the spores of 
B. enteritidis sporogenes as well as B. coli communis 
may serve as an additional indication of possibly recent 
sewage pollution ; at least, it is tolerably certain that 
oysters and cockles not laid down in sewage-polluted 
waters are free from the spores of this anaérobe, and 
also that the further away from definite sewage pollu- 
tion the smaller the number of these shell fish which 
contain these spores. 

Since the spores of B. (enteritidis) sporogenes are 
in sewage greatly inferior in numbers to the B. coli 
communis, it is necessary to use a larger quantity 
(0°5 c.cm.) of the shell fish material (juice and liquor) 
for each anaérobic milk-culture tube if that anaérobe 
(B. enteritidis sporogenes) is to be demonstrated. 
Although, as I have repeatedly described, the milk 
culture may be typically changed by the twenty-four to 
thirty-six hours’ growth of the above anaérobe, it dosa 
not follow that the so changed milk culture must be 
that of the B. (enteritidis) sporogenes ; and in this con- 
nection I cannot do better than illustrate by a reference 
to the already quoted papers by Professors Herdman 
and Boyce, that even experienced observers are lable 
to mistake some other anaérobe for the B. (enteritidis) 
sporogenes. On p. 55 (loc. cit.) these observers state 
among their conclusions: 


“17. We have shown the frequent presence in various 
Shell fish of anaérobic spore-bearing bacilli, showing 
the characteristics of the B. enteritidis sporogenes re- 
cently described by Klein.” 


Now, examining the evidence on which this conclu- 
sion is based (see the table on p. 51), it is found tha: 
the authors have had before them the real virulent B. 
enteritidis sporogenes in cockle 1, and possibly also 
in oyster 4. But that in all other shell fish examined 
by them (10 oysters, 6 mussels, 3 cockles, 1 periwinkle) 
the resulting growth was decidedly not that of B. enteri- 
tidis sporogenes (Klein), and for the sufficient reason 


that this latter microbe does nut at any time form spores 
in milk culture. The authors referred to, be it noted, 
describe the microbes cultivated by them in the milk 
cultures as either short or large spore-bearing bacilli. 
It is quite clear, therefore, from Professors Herdman 
and Boyce’s table that, with the exception of 1, or at 
most 2, shell fish out of the 22 bought by them indis- 
criminately in town shops, the shell fish examined by 
them did not contain the B. (enteritidis) sporogenes. 
This is quite in agreement with what I find from my 
own recent investigations ; out of 56 oysters analysed 
within a week, 1 only contained the spores of this . 
anaérobe. But out of other 8 oysters coming from a 
distinctly sewage-polluted laying, 4 contained these 
spores. Again, in a batch of 12 oysters coming from 
a laying in deep water far out from the shore not a 
single one contained the microbe, whereas 4 out of 10 








* Thompson-Yates’s Laboratory Report, vol. ii. 
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+ In the case of cockles a lesser quantity is used, because there is not sufficient in many of them to supply the 


required number of tubes. 


Dr: wg letn. 
13 May 1903 





62 ROYAL COMMISSION 
in one batch, 5 out of 20 in another batch of oysters 
of the same locality, but laid comparatively near the 
sewer outfalls, contained the spores of B. (enteritidis) 
sporogenes, using always of each oyster 0°5 c.cm. for 
a culture tube. 

It must, however, be obvious that the presence of the 
spores of B. (enteritidis) sporogenes alone—that is, with 
out the simultaneous presence of B. coli communis— 
cannot be held sufficient proof that the oysters or 
cockles have been subjected to recent sewage pollution. 
For the spores of B, (enteritidis) sporogenes being, like 
other spores, ‘highly resistant, may have found their 
way to the locality in which the shell fish had been 
kept any time (long or short) previous. But found 
together with B. coli communis (and with streptococci) 
in oysters, the spores very probably had arrived in the 
locality recently, and in direct association with sewage 
and excremental matters. 

17664. (Sir Michael Foster.) Would you kindly tell 
the Commission, Dr. Klein, what instructions you give 
with regard to the collection of your oysters. Are they 
always gathered at the same time of tide, or do you 
semetimes have them at the ebb and sometimes at the 
flood?—I did not give any mstructions myself, but it 
is understood that the inspector who is gomg to collect 
them comes to me first, and we agree about the locality, 
and he generally collects them at ebb tide, and it is gene- 
rally so stated in most of these samples that I have ex- 
amined—it is not stated in all, but in most of them 
the time is stated when they were collected—half ebb, 
or so much after the ebb has begun. 


17665. But your general instructions are to gather 
at ebb tide?—I think that is the instruction ‘that the 
inspector generally has ; yes. 


17666. I suppose the bacilli. that are present in the 
oyster are mainly in the pallial chamber, as it is called, 
and in the branchial chamber?—That is so. 


17667. I suppose very few enter the tissues?—Very 
few indeed, and those that are in the tissue are generally 
organisms that do not grow at blood heat ; they generally 
grow only at low temperatures. 


17668. For instance, the bacillus coli I suppose grows 
in the pallial chamber and in the branchial chamber 
also to a certain extent, and can get into the intestines ?— 
Yes. And can get into the intestines. 


17669. Have you examined the intestines?—I have 
made comparative examination. It makes no difference 
whatever whether you cut up the whole body of the oyster 
or whether you take only the fluid which oozes out into 
the pallial or the branchial chambers. 


17670. As a matter of simplicity of operation. it is best 
to content yourself with the fluid in the pallial 
chamber?—It is generally a more or less turbid fluid 
containing a large number of leucocytes and ciliated 
corpuscles ; if there is anything foreign present it will be 
found there. 


17671. Have we any data how often the water in the 
pallial chamber is renewed under’ varying circumstances? 
—Not at all ; | understand it is a popular belief amongst 
the people that, with the incoming tide the oyster opens, 
and. as-soon as ebb sets in the oyster closes. J do not 
know whether that is really an observed fact. 


17672. Then when its shell is closed there is a certain 
current goes through, is there not?—I would not like to 
say ; I do not know it myself. 


17673. I observe you take a perecntage vf oysters 
which are contaminated ; say, you examine a dozen, and 
you find a certain number of them eantaminated?— Yes. 


17674. You do not say anything as to the number of 
bacilli which you regard as evidence of contamination. 
ls one bacillus in your view contamination?—Well, 
the experiment is made with no regard to the actual 
number of the bacilli ; we do not generally make plates ; 
we place the material into a fluid, and the fluid develops 
the organisms, therefore I could not say that what has 


developed has developed out of one bacillus or out of . 


several. 


17675. You have made no observation by plate cultures: 
to see?—Except in special cases, generally not ; mainly 
by fluid cultivations. 


‘17676. (Mr. Power.) Do you inoculate more than one 
tube?—Yes, 14 to 16 tubes. 


ON SEWAGE DISPOSAL: 


17677. (Str Michael Foster.) At all events there is a 
sufficient quantity of bacillus to give you your growth in 
the tubes?—Yes. 


17678. And that is your evidence of contamination?— 
Yes. ‘ay 

17679. Then you distinguish the true bacillus eoli from: 
the other bacillus coli?—Yes. ; 


17680, And call.the latter paracoli?—No, I do not call 
them both coli communis, because I do not know whether 
and what relationship exists between them. 


17681. The differentiations are partly morphological). 
partly physiological, or biological?—Yes, that is so. 

17682. Now what evidence is there that a bacillus: 
under change of environment may change its characters? 
—-Very little evidence ‘as regards bacillus coli. There is: 
some evidence, but you are speaking of coli particularly. 


17683. I am speaking of coli particularly. Is there: 
not evidence, for instance, that the indol reaction may 
be taken away, or may be given to coli?—Certainly, may 
be taken away ; but we do not know the conditions under’ 
which those changes do take place. We know that in 
the laboratory such is the case with bacillus coli com- 
munis, thus, for instance, our old laboratory bacillus colt 
communis fails to give one of the tests. Perhaps later by 
cultivating in a new medium, or some other new con- 
ditions, it might assume its old characters again, but 
under what. conditions that takes place in nature we do. - 
not know. It is quite possible that several of the 
coli-like organisms in sewage, may have some definite 
relation to bacillus coli communis, but that, of course, is: 
only a supposition. . 





17684. (Mr. Power.) You see no modification of col 
parallel with the modification of cholera vibrio under your 
own examination?—No, As I said before, under con= 
tinued cultivation such a thing did occur with a bacillus 
coli which has given last year very good indol. This year 
it fails to respond to this test, for this reason, we had 
recently to renew our stock of bacillus coli communis 
because our old bacillus coli communis fails to give the 
indol reaction. We obtained this new one from sewage. 


17685. (Sir Michael Foster.) In ‘the course of cultiva- 
tion it had lost the power of indol reaction?—It had lost 
the power. 


17686. I gather that your diagnosis of the bacillus coli 
is, so to speak, one resulting from an accumulation of 
characters, and the more characters you have the more 
confident you feel that it is the true bacillus coli?—Yes, 
that is go. 


17687. The true bacillus coli, do I gather, in your 
opinion, comes from the intestine alone?—As far as we 
know at present it is always present in the intestinal 
contents. bbe. 


17688. And when you find it elsewhere you have reason 
to think that it came from the intestine originally ?—Yes, 
that is generally the case, that is to say that wherever you 
find it there is always a very strong suspicion that it is 
derived from the intestine. 

17689. (Mr. Power.) You do not mean the human 
intestine necessarily?—From the human or animal 
nitestine. 


17690. (Sir Michael Foster.) From any animal intes- 
tine?—As far as I have examined, from domestic animals. 


17691. Does it come from domestic cattle?_—Yes. 


17692. Does it coms from horses?—Yes, certainly. I 
have limited my observations to domestic animals. I am 
told also that in fowls there is the bacillus coli communis 
of the ordinary type. 


17693. What you would call true bacillus coli com- 
munis?!—Yes, the typical. 


17694, And fish?—I do not know abeut- fish. 


17695. You have studied a bacillus coli from cattle?— 
Yes. 


17696. Is that absolutely identical with your bacillus 
coli from man?—I have recently had two samples of in- 
testine of cattle subjected to that particular examination, — 
and the bacillus coli that was obtained certainly had all 
those chief characteristics. that I mentioned. Morpho- 
logically there was a slight difference ; it was much more 
cylindrical than the bacillus coli from the human intestine, — 
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‘but the principal characters enumerated as regards its 
power of fermentation of lactose and glucose, as regards its 
giving indol, its’ capability of bubbling ordinary gelatine ; 
in streak culture, in the ordinary shake culture, and i in the 
ordinary plate culture its characters are those of the 
bacillus coli communis of man. 


17697. Then supposing that yon find, [ mean an appre- 
ciable quantity of true bacillus coli, you are sure that that 
‘comes from the intestines as far as you know?—As far as I 
know, yes. 


17698. Well, you have very strong evidence indeed, 
you may be almost sure that that comes from the intes- 
tine?—Well, I shonld say that ; yes. I should say that if 
I find bacillus coli with the characters of the typical 
‘bacillus coli, I should say that it is highly probable it is 
«lerived from the intestine. 


17699. But it might come from the intestine of cattle? 
—Certainly. 


17700. And not necessarily from man—from the in- 
testine of inan?—No. 


17701. Then the bacillus enteritidis sporogenes that 
thas allies, I take it just like the bacillus coli?—I do not 
know that. 


17702. I. thought Professor Boyce described some 
forms ?—That was not the bacillus enteritidis sporo- 
genes. 


17703. That has nothing to do with it ?—No. 


17704, I rather gathered that you recognised a certain 
resemblance, but it was not the true one ?—Well, true or 
not true, it was not it. [ donot call it the true one. 


17705. You yourself did not recognise it ?—I am quite 
sure it is not the true one. 


17706. You have a difficulty in distinguishing the true 
bacillus coli from other bacillus coli, but you have no 
difficulty in distinguishing the enteritidis sporogenes ?— 
You see the difficulties are these: the bacillus coli com- 
munis has been worked for so many years by so many 
observers ; the bacillus enteritidis sporogenes has not ; 
therefore we know a great deal more about the bacillus 
coli communis and similar organisms than we know about 
the bacillus enteritidis sporogenes. 


17707. But there is a behaviour in milk that might 
lead a person to suspect enteritidis sporogenes when you 
had not got it ?—That is so. In the experiments: of 
Professor Boyce and Professor Herdman the same change 
in the milk was produced as that by the enteritidis sporo- 
genes ; but they found that it formed spores in the milk, 
whereas the bacillus enteritidis sporogenes never forms 
spores in milk. They found in some of their injections 
into the guinea-pig the result was either nil or very slight. 
Well, if it is nil it cannot be enteritidis sporogenes, and 
so I gather from the table which they published that 
perhaps in one or two cases they had the true enteritidis 
sporogenes, but in most cases where they have made 
microscopic examination and found spore-bearing bacilli 

-in the milk, I should say that they had not the enteritidis 
sporogenes. 


17708. (Mr. Power.) You have never found B. enteriti- 
dis sporogenes form spores in culture in the laboratory ? 
—Not in milk culture. 


17709. (Sir Michael Foster.) That also comes from the 

intestines ?—Yes ; [ think it does. 

17710. Can you say of that as you can say of the 
bacillus coli, that where it occurs it is, at all events, 
extremely probable, if not certain, that it has come from 
the intestine ?—Do you mean the bacillus coli and the 
bacillus enteritidis sporogenes ? 

17711. Can you make the same assertion of the bacillus 
enteritidis sporogenes as of the bacillus coli ?—I should 
certainly say that wherever the bacillus enteritidis sporo- 
genes has occurred it is derived from animal intestine or 
human intestine directly or indirectly. 


17712. It occurs in the testine of animals as in man ? 
—Oh, yes, in horses in abundance, and that is why the 
street dust contains plenty of the spores. 


_ 17713. (Mr. Power.) Cattle, too ?—I have not found 
it in cattle in appreciable number. 


17714. (Sir Michael Foster.) Birds 2—I 
examined them i in this direction. 


have — not 
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17715. Do you know if others have—from the literature Dr. £. Klein. 
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of the subject ?—There is very little literature of the 
subject ; it is too recent. 


17716. The bacillus enteritidis sporogenes occurs 
generally in the intestine, at all events, of man, and in 
certain relations to the bacillus coli, does it not ?—Numeri- 
cally. 


17717. Numerically ?—Yes, roughly speaking, it does. 

17718. But the distribution outside man seems to be 
very variable—the relative distribution of the two ?— 
Yes. 

17719. And sometimes you get bacillus coli alone, and 
sometimes you get bacillus enteritidis sporogenes alone ? 
—Yes, that is so. 

17720. In the intestine you get them generally together 
and roughly in a certain proportion ?—Yes, the explana- 
tion is this, that in the one case where there are only 
bacillus enteritidis sporogenes found the bacillus coli has 
vanished—has gone. The sporogenes having spores ‘is, 
of course, more permanent. 

17721-2. But where you get the bacillus coli without 
the sporogenes ?—This is very likely due to the fact that 
the bacillus coli is very much more abundant than the 
bacillus sporogenes. 


17723. There have been cases, J think—I speak now 
from memory—where [ have seen coli abundant, and yet 
not any enteritidis. 


17724. (Dr. Houston.) Do you mean sewage ? 
(Sir Michael Foster.) Yes. 


(Dr. Houston.) It is a rather difficult thing to get, 
because the difference between the numbers is so great. 


17725. (Sir Michael Foster.) { thought in reading that 
once or twice [ had been struck with the fact that there 
was, I forget how much there was, bacillus coli, but 
bacillus coli ?—Some samples of sewage may contain 
1,000,000—2,000,000 bacillus coli communis, and perhaps 
only between 100 and 2,000 spores of enteritidis sporo- 
genes. 


17726. You are inclined to think that bacillus coli is 
found alone. The enteritidis is missing simply because 
it is less abundant ?—Yes, I think that is a very fair 
explanation. 


17727. And where the sporogenes occur alone is because 
it is more persistent ?—It is more persistent, and the 
pollution is not so recent; the addition of sewage has 
not been so recent. 


17728. That beimg the case, then, if you distinguish 
the true bacillus coli, and you have evidence of the 
enteritidis, [ suppose you can infer that they arose from 
some intestine ?—Yes, | think so. 


17729. And if you found the two, it rather strengthens 
the argument, does it not ’—It rather strengthens the 
argument. JI should add also that if you find strepto- 
coccus or Gaertner bacillus, the argument is still stronger. 


177380. (Mr. Power.) Are you not assuming that it 
does not multiply outside the animal body ?—That 
depends on the conditions under which it is placed. If 
it is kept in sewage, it would multiply. 

17731. (Sir Michael Foster.) If it had multiplied, it 
would have had its origin originally in some intestine ?— 
I think so. 


17732. It might be the Medan. of cattle, not of man ? 
—It might be. cattle—pigs, horses, or sheep—they all 
contain Macillus coli communis. 


17733. Therefore the presence of either of them, or 
both of them alone, is by itself evidence of sewage con- 
tamination ?—Of human? It need not be human 
sewage. 

17734. Because in the majority of human sewage 
mean the amount of animal excreta, is exceedingly small, 
almost negligible, is it not ?—Well, I would not like _ to 
exclude animals. 





17735. Anyhow, you might have, for instance, in a 
meadow, with a large number of cattle—the water there 
might be carrying down a considerable quantity ?—I 
may say I have examined waters coming from localities 
where there is no house near, only a farm, and where 
the water did contain both coli communis and spores. of 
sporogenes. Yes, that is so. 
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17736. Quite so; so that the presence of either or both 
of them, per se, is not an indication of artificial sewage 
contamination ?—No, not necessarily human sewage. 


17737. What you need in addition is some topographical 
evidence ?—Certainly. We could not do without this or 
the bacterioscopic analysis. I have mentioned in my 
evidence that both are required. 


17738: Quite so; I only want it brought out very 
strongly, because one has seen an assertion here or there 
that the oysters were contaminated, because you had found 
only bacillus coli or the enteritidis, or both. Now you 
would not take that position ; you would not say that the 
oysters were contaminated simply because you had found 
the bacillus coli ?—It depends where they come from, 
and it depends upon the number—the amount—the 
number of oysters that were found contaminated. 


17739. That would require, as you said just now, some 
very topographical evidence that the bacillus coli has 
come from the sewage ?—Certainly, from human sewage. 


17740. So that you would repudiate the inference that 
because the bacillus coli—because you have said the 
bacillus coli was there, therefore that oyster must have 
been contaminated by sewage ?—But has ever anybody 
said that it was contaminated by human sewage, without 
reference to the locality ? 


17741. I think I have seen that stated here or there ? 
—Without reference to locality ? 


17742. Yes; I mean just simply the broad assertion. 
I only want your own view. With regard to your own 
view, you would not assert that the oyster had been 
contaminated unless you had in addition to the presence 
of bacillus coli the topographical or other evidence that the 
coli had been carried from the sewer ?_—That is so, <nd I 
myself would not countenance this without the knowledge 
of the topographical condition-. I doubt whether any 
person has said so without such reference. 


17743. If one were able to detect the bacillus typhosus 
with the same ease that one can the bacillus coli. It is 
much more difficult, is it not, much more difficult 2—Not 
to be compared. I may say that the Emsworth oysters 
yielded an abundant crop of coli-like bacilli. We searched 
particularly for bacillus typhosus, and, although we 
examined eighteen oysters in this particular direction, 
we could not find the bacillus typhosus in the very great 
number of cultivations that we made. 


17744. We may say, may we not, that the bacillus 
typhosus has its source solely in the excreta of human 
typhoid subjects; you may not say that ?—No, no; 
I would not say that. 


17745. So that really that would be no greater test 
of sewage contamination than bacillus coli ?—Well, it 
would in a certain sense be a test, because it is very 
probable that it is coming from a typhoid case—from 
a case affected with typhoid fever ; but it would be no 
absolute proof. 


17746. What are the sources of bacillus typhosus 
which have been observed !—They have been observed 
by Koch and others in human beings that were not affected 
with typhoid fever. 


17747. Have they been observed in any animals ?— 
I do not think they have ; no. 


17748. That is pre-eminently and distinctly a human 
microbe {—That may be due to our faulty knowledge 
of the distribution of this microbe. We have not yet the 
methods to get at the bacillus typhosus with ease and 
certainty. 


17749. You think it is quite possible that it might be 
found to be as widespread as the bacillus coli ?—No, 
I would not say that, fortunately ; but it is certainly 
possible several pathogenic forms—varieties of bacillus 
coli—are much more widely distributed than we know at 
present. Besides, there is a strong opinion held by some 
observers that the boundary between certain pathogenic 
coli and bacillus typhosus is not so very sharp. 


17750. Then I may take it that I am expressing your 
opinion when | say that valuable, of course, as is the 
discovery of bacillus coli and the enteritidis in the oyster, 
the real proof of contamination is when yeu can associate 
that with topographical evidence of the sewage having 
been brought to the oyster. That is what you said, I 
think, just now ?—Yes, I’tvould put it so in a general 
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way ; but I weuld not like to be tied down too strictly 
to this, because you may be a mile from the sewage 
outfall—and at one time you may find the bacillus coli 
communis in the oyster, and at another time you miss 
it, perhaps owing to the large amount of dilution by 
tidal water. 


17751. Those are all details of the topographical evi- 
dence which have to be taken into consideration ; but 
my point is simply this: that the topographical evidence 
is, after all, the strong evidence of contamination ?—Strong 
evidence ? 

17752. Well, conclusive evidence ?—Well, it may be 
taken as part of the evidence. 

17753. The bacillus coli itself,[ mean, is not usually 
pathogenic when swallowed by man ?-—We do not know 
sufficient about it ; we do not know under what conditions 
it becomes pathogenic. 


17754. Have you any evidence of its bemg pathogenic ‘ 
Yes, but I do not know under what ecnditions it becomes 
pathogenic. 

17755. It may be under certain conditions even the 
true bacillus coli; is that vour opinion ?—My opinion is 
that there are certain bacilli which belong to the group 
of bacillus coli communis, because they give all the tests 
of bacilli coli communis, and vet are pathogenic. [ have 
got two such strains in my laboratory at present. 


17756. Iam speaking of pathogenic to man ?—To man, 
yes. 


17757. Not simple, to a rodent when injected subcu- 
taneously, but when swallowed by man ?—Well, I have 
not made the experiment. We may infer that it is so, 
but they are highly pathogenic to animals when adminis- 
tered with their food, and differ in this respect from other 
typical bacillus coli communis, but they aré coli communis 
nevertheless, because they answer to all the tests. 


17758. And there has been evidence that they have 
caused disease in man ?—Yes. 


17759. That is what I mean ?—That is so. 





17760. And, of course, must have been introduced, 
I suppose, through the alimentary canal ?—Yes; for 
instance, by icecreams. I have gotat present two strains 
in my laboratory which are extremely pathogenic to 
rodents, and which were obtained from ice creams; 
these had been incriminated on account of having given 
disease to man. 


17761. What kind of disease was that 2 “Choleraic: 


17762. Intestinal disturbances. I should not put it, 
therefore, in this way, that because the organism is 
bacillus coli communis and is derived from the mtestine, 
that it may be neglected as not harmful. Under what 
conditions it becomes harmful we do not know. 


17763. We have only evidence of it being harmful 
under certain conditions. Bacillus coli communis, 
if it obtains a footing in the small intestne and 
multiplies very largely there, it is capable of producing 
a toxin—a very powerful toxin. That toxin can be 
demonstrated in lesser quantity in the culture tube. too 
If certain conditions take place in the human intestine 
which enable the bacillus coli communis in the small 
intestine to multiply, it is quite possible that it would 
generate so much toxin that disease would ensue. The 
same argument applies to a great many other microbes 
not solely intestinal. 


17764. Then with regard to Gaertner’s bacillus; the 
bacillus enteritidis Gaetmer ?—Yes. 















17765. Is that on the same level as bacillus coli, or is 
that more distinctly pathogenic, would you say ?—Som e 
forms of Gaertner are highly pathogenic, others are not.. 

17766. There are several cases of disease which may 
be distinctly, definitely proved 7—Yes. . 


17767. May we go so far as that—definitely proved t— 
Definitely proved, yes, that bacillus coli, answering to 
the tests that we accept as those of bacillus Gaertner, have 
been found connected with food poisoning. There is no 
doubt, I think, we all accept that. But we have to 
add this, that there are certain forms that come under 
the same category morphologically and culturally as 
the typical bacillus Gaertner, which are not pathogenic. 

\ 
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Whether there is any relation betvzeen the known patho- 
renic and the non-pathogenic varieties is, of course, a 
matter which is not known. 


17768. With regard to the bacillus typhosus, you have 
there the advantage, have you not, of the test of agglutina- 
tion ?—Yes, that is an advantage if it is done correctly, 
but it is not easy to do it correctly. 


17769. All tests are that ?—I am speaking particularly 
of this agglutination test, because it justly occupies avery 
strong position. The other day Dr. Houston and myself 
had an organism isolated from some doubtful case of 
typhoid. This organism answers in most respects to 
the bacillus typhosus. ‘The case which was suspected 
to be typhoid turned out afterwards not to be typhoid, 
and yet this microbe answered to almost all tests, 
including the agglutination test. I am only mentioning 
the thing here because we are speaking of the agglutination 
test. We isolated from the above case an organism which 
answers in all respects to the bacillus typhosus, and it ag- 
elutinates well, yet it has certain characters which at once 
would{take it away from the group of bacillus typhosus, 
Therefore, although the agglutination is valuable in a 
certain sense, you must notrely too much on it, If Koch 
says, “I donot care about other tests, and rely chiefly on 
agglutination.’ This is implied by Koch in investigating 
an outbreak of typhoid fever in Treves, He occupies this 
unique position. He, in fact, relies chiefly on two things : 
(1) the* organism in litmus Agar plates of Drigalski and 
Conradi forms bluish colonies, bacillus coli communis 
forms red colonies; (2) the organism forming the bluish 
colonies agglutinates well with typhoid blood ; therefore, 
he says, the organism must be bacillus typhosus, and 
where found denotes typhoid fever. This may or may not 
be right; as a matter of fact, in a certain percentage 
of cases the organism behaving in the above manner 
turns out not to be the bacillus typhosus, since on sub- 
cultures it failed to give the tests of this microbe. 


' 17770. There is no such agglutinating test in bacillus 
coli, is there ?—Well, bacillus coli also; if you prepare 
an animal with bacillus coli communisits blood agglutinates 
the bacillus coli; if you prepare an animal with bacillus 
typhosus its blood agglutinates not only bacillus typhosus, 
but also some coli-like microbes. 


17771. Agglutinates bacillus coli?—Some forms of 
bacillus coli ; yes. 


17772, You can use that agglutination test up to a 
certain point as a sort of final test?—The way we have 
proceeded hitherto has been this: after we had the 
organism subjected to all the tests, and if it answers 
to these tests, then we subject it finally also to the agglu- 
tination test, and we expect it would answer also to that. 


17773. (Mr. Power.) Can you tell us anything as to 
the ratio numerically in the typhoid excreta of the bacillus 
typhosus to the typical bacillus coli ; are there any obser- 
vations on that?—No. 


17774. We know something in sewage of the ratio of 
bacillus coli to bacillus enteritidis?— Yes. 


17775. If you could tell us something of the same 
nature with regard to the typhoid intestine it would be 
of advantage ?—I wish we could; nobody has yet done 
so, 

17776. But the probability is that in the typhoid 
fever intestine the typhoid bacillus is in very small num- 
bers compared with coli; would you say that?—Yes, I 

_ should say so; it depends on the stage in the typhoid 
fever. At the end of the third week, 7.e., the sloughing 
stage, you would find in the stools a great many more 
bacillus typhosus than in the first or second week, when 
this microbe is not readily found ; at least some observers 
have met with great difficulty in finding it. 


17777. Generally speaking, do you suspect that in 
the typhoid fever intestine thé ratio of B. coli to B. 
typhosus might be similar to that between the bacillus 
eoli and the bacillus enteritidis in sewage ?—I should 
not like to say. a 

17778. But, at any rate, it is vastly less numerous 
than bacillus coli, even in the typhoid intestine !—Oh, 
yes, very much less. 

17779. (Mr. Stafford.) Can you differentiate between 
the human and bovine coli or enteritidis?—No, I do not 
think so. 
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17780. What importance do you ascribe to the coli- Dr. £. Klein. 


like bacillus which you have described; that No. 2 
bacillus coli communis, as also other bacillus coli, are 
closely allied?—I do not mean by this that they are to 
be taken as absolutely proved as coming from the same 
locality as bacillus coli communis. Bacillus coli com- 
munis is an inhabitant of the intestine. Whether other 
bacillus coli, far or near to the bacillus coli communis, 
is also an inhabitant of the intestines, I am not prepared 
to say. We know the intestine does contain them, but 
whether they are not also distributed in other parts we 
cannot say. We know too little about them. 


17781, Have they got any special importance?—Well, 
they have this importance, that also a great many of these 
varieties of bacillus coli more or less closely allied to 
bacillus coli communis occur in sewage. I only wish 
to be guarded in my statement, and do not wish to include 
or exclude coli-like microbes. I would rather limit 
myself as distinct evidence of sewage or excremental 
matters to bacillus coli communis. 


17782. But there is no special significance in the other 
forms of coli?—I would not say no special significance, 
Everything, very likely, has got a significance, and the 
bacillus coli closely allied to bacillus coli communis may 
have a significance. At present our knowledge does 
not enable us to say with the same reliance that all coli- 
like organisms are, or are not, those derived from crude 
sewage. 


17788. What are the methods that you adopt with 
regard to the finding of the bacillus coli communis and 
enteritidis?—Do you wish me to give them in detail? 
I am quite ready to give them, they are as follows: 
The oysters are brought into the laboratory by the 
inspector in a bag or basket ; they are properly labelled, 
and in many cases where there is any doubt they are 
sealed ; they are taken in hand by my assistant, who 
thoroughly scrapes the outside, thoroughly scrapes them 
under running water, and all the mud and dirt is scraped 
out from the rim all round. When that is done, they are 
dried with a clean cloth, and with a sterile instrument 
the shell is opened, and as soon as it is opened J take it 
in hand. The adductor muscle, of course, has been cut 
during the process of opening, and then I either make 
an incision into the body, or, as Sir Michael Foster has 
already had it, I take the fluid from the pallial or from 
the branchial chambers. This is a more or less turbid 
fluid, and is taken up in a freshly-drawn-out glass tube. 
By constant practice these tubes can be so drawn out 
as to be of about the same size; that is to say, I can 
manage it so that they are one-fifth of a cubic centimetre, 
or one-sixth, or one-fourth. As soon as the glass tubes 
are drawn out they are used so as not to introduce any 
material that does not belong to the oyster. The fluid 
is taken up and deposited in tubes; one MacConkey 
tube, that is to say, a fluid composed of taurocholate 
of soda, litmus, glucose, peptone, and water. Dr. 
MacConkey has shown that the addition of taurocholate 
of soda to a certain degree retards the growth of othe 
organisms, and allows the bacillus coli and similar 
organisms to multiply. Of course, as I mentioned in 
the paper above reprinted, this method is very valuable, 
but it must not be insisted upon as doing everything. 
It is not a short cut to success any more than any other 
method. I myself, from considerable experience, have 
come to the conclusion that for the first 12 to 24 hours 
this MacConkey tube is very valuable for demonstrating 
bacillus coli or similar microbes, butafterwardsit loses some 
of its value, because other microbes also growing in the 
fluid produce changes similar to these that we expect the 
bacillus coli or similar organisms to produce. The changes 
are: that owing to its forming acid it turns the litmus 
red ; bacillus coli communis ferments the glucose in 
it, and produces gas. A small tube on the inside of the 
test tube is lifted out by the formation of the gas, so 
we see at once that the fluid has turned red, and in the 
tube there is gas. If this be the case we conclude that 
this is an organism which produces acid, and which 
ferments glucose. Then we put the same quantity of 
oyster fluid at the same time that we inoculated the 
MacConkey tube into a tube containing litmus, lactose, 
peptone, and water, because the bacillus coli communis 
ferments also lactose. Bacillus coli communis ferments 
both glucose and lactose ; bacillus Gaertner, for instance, 
ferments glucose, but does not ferment lactose, and 
bacillus typhosus does not ferment either. 
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17784. (Sir Michael’ Foster.) Saccharose?—We did 
not test that; I only use the two sugars—glucose and 
lactose. 

17785. It does ferment, sacchrose, too, does it not?— 
I suppose so. 

177386. Dr. Houston will be able to tell us that?— 
(Dr. Houston.) The B. coli communis of Escherich does not 
ferment cane-sugar, but very many coli-like-microbes do 
ferment this sugar ?—Then I put a similar quantity 
into a tube of broth which contains a sufficient amount 
of phenol—0-05 per cent. of phenol. That is a Parietti 
tube; the phenol retards the growth of other organisms. 
It does not retard the growth of coli, or coli lke, or 
typhoid organisms. In some instances we have made 
also plates for the detection of bacillus coli communis, 
coli-like microbes, as well as bacillus typhosus. Then 
we put double the quantity into a milk tube, recently 
boiled in the milk, so as to detect the spores of bacillus 
enteritidis sporogenes. Now next day we make a survey 
of what has happened, and we find, for instance, the 
MacConkey tube is red and has gas; the lactose tube 
ig not changed. From this we conclude that the first 
quantity added to the MacConkey tube contained some- 
thing like bacillus coli; the second quantity did not; 
the phenol broth is not turbid, therefore there is no 
bacillus coli, so we say three times one-fifth we have 
added, and only one of these tubes has something which 
is bacillus coli. That gives us an indication of the relative 
amount of bacillus coli in that particular oyster. We 
find, for instance, in this way that two oysters out of 
eight or out of 10, as the case may be, have bacillus coli 
communis. Of course, you must understand all those 
culture tubes that became changed—that. is to say, that 
show the growth—have to be sub-cultured ; they have 
to be sub-cultured in neutral red broth ; they have to 
be sub-cultured in litmus milk; they have to be sub- 
cultured in a MacConkey tube, in a lactose tube, in a 
shake gelatine, and in a streak gelatine, as also in some 
cases in plates; so that sometimes from one sample 
of oysters we have to prepare a huge number of cultiva- 
tions before the diagnosis is made, and when one has to 
examine, say, 10 samples or 12 samples in a week, that 
is about all that two or three people can manage. The 
diagnosis of bacillus coli communis and coli-like or- 
ganisms rests on a series of cultivations which, | think, 
can be considered as a fair and reliable number, and we 
thus get a correct idea whether it is the bacillus coli 
communis or a coli which has certain characteristics, but 
which is not bacillus coli communis. 


17787. (Mr. Stafford.) Is this the method you have 
always adopted, or recently?—Generally. Sometimes 
we have to analyse a duplicate sample because the first 
sample has not, owing to one thing or another, been quite 
satisfactory. Another lot is taken, and then plates are 
also made. If a sample is brought from a locality which 
is obviously grossly polluted—for instance, from some 
eyster pits which everybody can see are polluted— 
eight oysters would be perfectly sufficient to form a 
reliable opinion as to pollution. 


17788. Then you take into consideration the place 
from which you derive your oysters ?—Certainly. We 
always arrange beforehand which place they are to be 
taken from; if there is any doubt I would not myself 
make a diagnosis; I would not myself reject oysters 
as polluted with human sewage on account of the purely 
bacteriological examination. 


17789. Are these the methods usually adopted by 
others ?—I do not know ; I could not say what others do. 


17790. Well, about the enteritidis sporogenes, how 
do you examine and determine that ?—There we are aided 
by the milk culture. The inoculated milk on incubation 
becomes typically changed. This so changed milk is also 
examined microscopically and tested by experiment. 


17791. Is the milk culture quite a satisfactory method ? 
—Yes, that is the simplest method. 


17792. Js it reliable {—Perfectly reliable; I think if 
we have to deal with matters like sewage, or anything 
contaminated by excremental matter, the demonstration 
of the bacillus enteriditis sporogenes by the milk culture 
test is perfectly reliable and satisfactory. 


17793. (Dr. Burn Russell.) Have you considered at all 


or made any observations on the risks of contaraination 
of the oysters in the ordinary/process of opening ?—I do 
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not think there can be any contamination in our process 
of opening. 
17794. You clean the shell carefully ?—Oh, yes. 


17795. Well, do you know whether this is a market 
practice of the trade, is there any process of cleansing 
the outside covering of the oyster before it is put on the 
market ?—I do not think there is. When they are 
brought from the layings to the laboratory they generally. 
are extremely dirty. 


17796. That is an element of some importance. There 
must be a risk that there is bacterial contamination out- 
side, of its being conveyed in the crude form to the fish in 
opening ?—I should think, yes, there would be. 


17797. (Colonel Harding.) I suppose you have no sort 
of doubt that bacillus coli does not exist naturally in the 
excretion channels of oysters ?—No, it does not exist there. 
Moreover, I think the oyster is capable of eliminating it, 
comparatively speaking, very rapidly. Bacillus coli 
cannot exist for any considerable time within the shell of 
the oyster. 


17798. Have you formed an opinion as to what time 
is necessary to eliminate the bacillus coli ?—That de- 
pends on the kind of oyster. 


17799. And you think that a fortnight in safe waters 
would be sufficient to eliminate the bacillus coli 7—Not 
for the Portuguese oyster. 


17800. Not for the Portuguese oyster ?—I except the 
Portuguese oyster, which is of an entirely different shape. 
Here is a Portuguese oyster (showing specimen). It 
possesses a socket, so that when dirt gets in this cannot get 
out but is retained in that socket. 


17801. From the flatter form of English natives you 
would find that a fortnight is sufficient to eliminate 
bacillus coli ?—Oh, I should think less than that. 


17802. (Sir Michael Foster.) Is it the washing out of 
the coli; is it not washed out largely ?—I think there is 
more than that. 


17803. I do not mean exclusively that, but is it not 
largely that, that there is a constant current going through 
the pallial chamber and the branchial chambers ?— 
Certainly, but that is not the only factor. There is some- 
thing else in the oyster, perhaps the secretion of the oyster, 
which has an injurious effect on these organisms. For 
instance, I have had oysters sent from an obviously 
polluted source, from Flushing, near Falmouth ; in that 
sample nearly every oyster was polluted, containing 
bacillus coli communis in abundance. From that same 
source, viz., Flushing, near Falmouth, a second sample 
was obtained; this was partly laid down in clean sea 
water in another locality, and partly was brought to my 
laboratory. These latter were found polluted just like 
those of the first sample. Some few weeks after the 
former lot had been relaid in clean sea water they were 
examined, and only one oyster out of eight was found 
polluted. Another instance was this : oysters of a certain 
sample having been found to contain abundantly bacillus 
coli communis, were found free of this after having been 
kept in the refrigerator for several days. | 


17804. The fluid was not changed at all; it remained 
exactly the same ?—Yes, not at all. There they re- 
mained for some days—I think it was six days. They 
were examined again, and [ could not find any bacillus 
coli communis in the same oyster in which J had found 
them six or seven days hefore. 


17805. But in the cockle, I think you have evidence 
that there is actual multiplication ?—Yes; the cockle is 
different, and also the mussel is different. 


17806. Have you made any observations on the mussel, 
or only observations om the cockle ?—Yes, these observa- 
tions were all on the cockle. 


17807. You have not made any observations on the 
mussels ?—]J have examined some samples of mussels. 
They came all from an obviously polluted locality, and, 
of course, there was no difficulty in demonstrating in them 
the bacillus coli communis. : 


17808. (Chairman.) Have you ever examined any 
American oysters ?—Yes, I have. 


17809. Coming straight from America ?—Not coming 
straight from America, laid down in English waters. I 
have examined one sample of Dutch oysters. They 
came directly from Holland—they had been laid down, 
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however, in deep water, and they were remarkably clean. 
Then I have examined Portuguese oysters from various 
parts, outside of England. From Ile de Ré, Arcachon, 
from Neuil-sur-Mer ; the Arcachon Portuguese are very 
polluted. A great many of these come over to England ; 
they are laid down again in English waters, some in clean 
waters, others not in clean waters. The [le de Ré are 
also oysters which occasionally show contamination. 
Those that came from Neuil-sur-Mer were remarkably 
clean. J donot think I have had any American oysters 
except those which have been laid down in English waters. 
The American oysters that I have examined were all 
Bluepoints. 


17810. (Colonel Harding.) Have you formed any 
opinion of the extent to which any bacillus coli would be 
permissible in oysters to pass a standard; would you 
condemn oysters if there was bacillus coli present at all ?— 
If there is bacillus coli present, say one in eight, and not 
very abundant in that one, and the locality is such as 
not to be directly or readily contaminated with sewage, 
[ would pass those oysters ; I shouldnot condemn them. 


17811. You say not abundant in that one. How many 
toac.c. ?—That I could not say ; but I say, for instance, 
in the three tubes which I inoculate from one oyster, and 
perhaps a plate as well, only one tube shows the presence 
of bacillus coli. That is avery smallnumber. But if, for 
instance, all the tubes showed indications of bacillus coli 
communis, I should say there must have been a good many 
present in that oyster. 


17812. Are you able to suggest to the Commission 
anything in the nature of a standard that might be used 
for the examination of oysters ?—No. If I donot know 
the locality, I should not give any opinion as regards a 
ease like the one just mentioned, 7.e., where only one 
oyster out of eight or out of ten contains the bacillus coli 
communis. This I have always stated to those who 
employed me—for instance, to the Fishmongers’ Com- 
pany. If there is such a small pollution as one in eight 
or one in ten, you have to take into consideration the 
locality. On these maps you can see localities like 
those marked in the river Medway. I have had samples 
of oysters coming from this part, which might receive 
sewage from Sheerness or from Queenboro’. If I found 
one in eight, perhaps, in such a sample contained the 
bacillus coli communis, I should not pass them ; but if I 
get oysters much further away—several miles further 
away—and although one in eight oysters contained 
bacillus coli, I would not be justified in condemning 
them. 


17813. Would you mind explaining why, in the one 
case, you would consider one in eight would condemn, and 
in the other case. one in -eight-would not condemn ?— 
Because one is much further away from the locality where 
the sewage comes from, and, therefore, is potentially less 
risky than the other. 


17814. But if you are to take the presence of bacillus 
coli in the same proportion in both cases as evidence of 
sewage contamination, is it not as bad a sign in the one 
case as in the other ?—Well, it is a sign, no doubt, but 
in the one case where these oysters are laid down nearer 
to the sewage outfall, the risk is much greater. 


17815. Do you not measure the risk in the proportion 
of one in eight ?—You could not do that ; you would in 
such a case have to take into account also the locality. 


17816. (Chairman.) Have you got any standard for 
the water round the oyster as well as for the oyster 
itself?—Well, we generally find this, that the water 
taken at ebb tide in a locality which is probably pol- 
luted or which is near an outfall contains bacillus 
coli communis and spores of enteritidis in a tenth of 
a c.c., and in a locality which is removed from a sewage 
outfall we find generally no bacillus coli in one c.c., 
from this we have come to consider that if bacillus coli 
communis is present in one cubic centimeter, and is not 
present in a one-tenth of ac.c., that would be the extreme 
limit. If it were present in one-tenth of a c.c., we should 
certainly condemn that water ; we should say that water 
is polluted. 


17817. (Mr. Stafford.) Have you examined the samples 
of the mud, or the gravel of the layings?}—No, I have not. 
It is a fact that water which is within a mile or two of 
a sewer, would always show distinct indications of pol- 
lution, whereas water, which is some distance away 
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from sewer outfalls, tidal water, or water, for instance, at 
high tide would be free of it. Take, for instance, a‘ place 
which is obviously polluted, like Bosham; you might 
examine a c.c. of water a mile or two away from the sewer, 
for bacillus coli, and you would not find it. It is only 
quite recently that I examined water from three lccalities, 
in Chichester Channel and Bosham Channel, and I cou!d 
not find bacillus coli in one c.c. 


17818. (Chairman.) If you found bacillus coli in one ~ 
tenth of the water, and there was no sewer within fiv ® 
or six miles, what should you say there?—Well, if I cam® 
across such a case, I should have to consider where it cam® 
from. I donot know whether there is such a case. 


17819. Butsuch a case might occur in the n eig hkour- 
hood of cattle, might it not?—Yes, certainly, if you take 
a stream coming down from a meadow, you w ould very 
likely find bacillus coli in its waters; but I have not 
been referring to waters coming down from meadows. 
I am only speaking of waters from oyster laying s. 


17820. (Mr. Stafford.) Does sea water affect the 
vitality of the bacillus coli communis?—I think it dees. 
I think it depends also upon the locality. I have found 
such an one near the Isle of Wight, for instance. The 
detection of coli in the water of that locality is much more 
difficult, though there is a sewer not very far ; much more 
difficult than, for instance, in water near the south coast 
of England or the mouth of the Thames. It seems to 
me therefore probable that the sea water may have some 
deleterious effect on bacillus coli. It is the nature of the 
water, perhaps, where the ground—I mean the soil— 
has some influence, that is, whether it can or cannot 
affect the bacillus coli. I know that in the water that 
I got from very near the shore of the Isle of Wight, it 
was extremely difficult to find any bacillus coli, whereas 
there is no difficulty whatever if you examine the water 
from similar places or corresponding places, say, near the 
Mumbles, or other parts of the South Coast. 


17821. Has that anything to do with the temperature 
of the water?—I would not like to say so. No, I do not 
think it has. 


17822. What would yon ascribe it to?—I think it is de- 
pendent on the nature of the material that it takes up from 
the soil ; at anyrate, that is merelya theory. I have no 
other facts beyond those mentioned, viz., that in water 
in one locality it seems very difficult to find bacillus 
coli, though it must have got into it. 


17823. Do you think there is much bacillus coli com- 
munis in the layings of those oysters in the mud and sand? 
Ts it likely to deposit?—I do not think so. No; I have 
really nodata. I have not examined the ground, the earth 
or the soil, the mud from oyster layings. 


17824. (Colonel Harding.) But in cases where there is 
obviously sewage contamination, I understood you to 
say that you had in certain cases not found bacillus 
coli in one c.c.?—Yes, I will give you the exact. instance. 


17825. Then it would seem in that case that one would 
have to rely more upon topographical conditions than 
upon bacteriological investigation?—I myself should rely 
just as much upon the bacteriological examination as 
upon the locality. 


17826. This is rather an important point. You 
mentioned Bosham, J think, did you not?—I did mention 
Bosham. 


17827. And you mentioned that there was obviously 
sewage contamination there?—Yes. 


17828. And nevertheless you had not found bacillus 
coli in one c.c. Would that be in the oyster fluids or 
in the water?-—In the water. I will give you the exact 
details as soon as I find the corresponding map. 


17829. I do not think we need trouble you to find it. 
You know their locality?—I wanted to say I have ex- 
amined three samples of water. 


17830. What is the number of the map?—The map is 
No. 20. Oysters were taken from here, from here, and 
from here (¢ndzcating on map), and also water samples. 
Well, now, the oysters from here were distinctly polluted 
six out of eleven: two contained the bacillus coli com- 
munis, two others contained an organism, which only in 
one single test was not bacillus coli communis, but in all 
others it was; two further oysters contained a microbe, 
which in another single respect was not, but in all others it 
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was bacillus coli communis. Here, then, we had distinct 
pollution of the oysters, and yet T could not find bacillus 
coli communis in one c.c. of the water. Then at half 
ebb, I think it was, the water from here (¢ndicating another 
locality) we found bacillus coli in one c.c. ; this (another 
locality) had not, and this (showing on map) had not. 

17831. But does the sewage of Chichester pass the point 
b %—Oh, yes. 

17832. Oh! but you do not find one in a c.c. here?— 
No. You see the water is a changeable thing ; the oyster 
is not. 

17833. You said on the ebb, did you not?—The water 
constantly changes at every tide; the oyster does not. 
The oyster. perhaps, catches and retains things that 
the water had previously brought to it. 

17834. The point I was trying to get at was how 
far the presence of bacillus coli could be permissible in 
an oyster at all?—We could not find any bacillus coli 
here in the water, although we found it in the oyster. 

17835. Notwithstanding all those sewage outlets, 
there was no bacillus coli?—No. I understand there 
is not so much pollution now. We could not find any 
in the Isle of Wight. Here both water and oysters are 
clean (showing the locality on the map), perfectly clean, 
oysters and water too. From this it follows that there is 
a contrast between this locality and the south coast. 

17836. Am I right in understanding that you think, 
in subjecting oysters for bacteriological investigations, 
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we are to be guided rather by the proportion of the oysters 
that are contaminated at all, and not so much by the 
amount of the contamination in a particular oyster ?— 
That is so, because it is liable to constant alteration. As 
regards sewage contamination in water, you ought to 
take into account not the absolute but the relative amount. 


17837. (Mr. Stafford.) You do not condemn a sample 
then of oysters unless you apply all your tests?—I do not 
condemn any, as a matter of fact. 


17838. But you do not certify that it contains bacillus 
coli communis?—1! do not certify anything. I beg the 
Commission to understand I only examine oysters and 
give the result of my examination ; whether the oysters 
are condemned or not is not my business, unless I am 
specially asked to do so. 


17839. Quite so; I mean by condemned, you certify 
that they contain the bacillus coli communis?—That 
I do. 


17840. You do not certify that they contain bacillus 
coli communis unless they answer all your tests?—That 
is so. 


17841. You do not rely upon any one test?—No, no, 
no. I have given the essence of the tests in that paper 
that] I published in the “ British Medical Journal.” 
and now incorporated in my evidence. (See paper, 
entitled, ‘The Bacterioscopic Diagnosis of Sewag 
Pollution of Shellfish.”) __ ; 
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PRESENT: 


The Right Honourable The Earl of InpzsLEe1cH (Chatrman), presiding. 


Sir MicHA£EL FostEr, K.C.B., F.B.S., M.P. 
Sir WitL1AM RAMSAY, K.C.B., F.R.S. 
Major-General CoNSTANTINE PHIpps CAREY, C.B., R.E. 


ALSO PRESENT ; 


Mr. W. H. Power, C.B., F.R.S. 
Colonel T. W. Harpine, J.P. 
Mr. T. J. STAFFORD, F.R.C.S.1. 


Mr, F. J. Wits, Secretary. 


Dr. A. C. Houston, M.D. 


Dr. James Niven, Medical Officer of Health, Manchester, called; and Hxamined. 


17843. (Chairman.) You are Dr. Niven, the Medical 
Officer of Health of Manchester P—Yes. 

17844. Will you tell us if in your opinion shell fish 
can be contaminated and prove injurious to human 
beings, and give us your experience on the question P— 
A. The survey of the grounds belonging to British com- 
panies made by Dr. Bulstrode, and published in the 
Report of the Medical Officer to the Local Government 
Board for 1896, shows that no small portion of the 
oyster layings, fattening and storage tanks, are exposed 
to gross contamination by sewage. It is therefore cer- 
tain that the infection of enteric fever will find its way 
into the oysters, and adhere to their substance in 
greater or less amount according to the amount of 
enteric excreta entering the sewers. In any case, the 
shells and oysters will be contaminated with fecal 
matter, 


B. In certain instances well-marked outbreaks of 
enteric fever have been traced to the consumption of 
oysters taken from contaminated layings, etc.; as, e.g., 


Professor Coun’s outbreak in Wesleyan College. 

The outbreak at Brightlingsea, invested by Dr. 
Buchanan. 

The occurrences of enteric fever at Southampton, 
Portsmouth, and Winchester in 1902. 


_ C. Itis but rarely that the contamination with specific 
infection will be so concentrated as ta eauge a nUMber of 


cases clearly traceable to one laying. Rather these 
occurrences will be separated, and not easy to connect. 
Nevertheless, occasionally circumstances point very 
clearly to a specific source, as, for example, a series of 
cases in Blackpool in 1897, ascribed by Dr. Jasper Ander- 
son, then Medical Officer of Health for that town, to 
mussels taken from the pier. Three cases occurring in 
one district in Manchester in 1900, and ascribed to a 
particular bed of mussels, and five cases in 1902 from 
one shop receiving mussels from the same source. Gene- 
rally, however, such occurrences are likely to be more 
isolated, and these isolated occurrences will be sub- 
mitted to examination. 


D. The experimental investigations carried on by Dr. 
Klein and by Professors Boyce and Herdman go to show 
that— 

The typhoid bacillus remains visable in sea water for 


at least three weeks. 

It is recoverable from the interior of oysters for 
nearly that period, when they have been exposed 
to continuous infection. 

Tt flourishes on dead oysters, and, therefore, pre-— 
sumably on sick oysters, a circumstance which is 
probably of importance in connection with oysterz 
or other shell fish lying on contaminated fore 
shores, 

Healthy oysters appear to have a destructive action 
on the bacillus, 


————s 


MINUTES OF EVIDENCE. 


E. It follows that the greatest risk is in connection 
with oysters from contaminated British layings, which 
are consumed within two or three days of their removal 
from the layings. 


F. The next greatest risk will be in connection with 
oysters imported direct, and consumed without relaying. 
But, as regards these, inasmuch as the bacillus does not 
multiply under 20° C., as the healthy oyster appears to 
have a destructive action on the bacillus, and as these 
pysters can only be imported direct during cold weather, 
the risk is less. It is greater the nearer the source from 
which the foreign oyster is obtained. 

Further distinct outbreaks traced so far have been in 
connection with the shell fish obtained from polluted 
British beds. But I should not like to infer that less 
concentrated occurrences of enteric fever might not 
happen in connection with oysters imported direct with- 
out relaying. 

Having regard to the above considerations, I endea- 
voured to ascertain from what sources the shell fish used 
in Manchester are derived, and the extent to which shell 
fish are consumed, 

The impression which I have received is that a large 
proportion of the oysters consumed in Manchester during 
the colder months are imported direct without relaying, 
are for the most part American, and are obtained in 
Liverpool, where they are landed, or to a less extent 
from Southampton. They are partly (it is said) pur- 
chased by the larger merchants, and are distributed to 
shops; partly inferior qualities are purchased by smaller 
dealers, and are sold largely to hawkers. But a large 
quantity of American oysters is also put down in British 
layings in spring to be dredged up as required for the 
market during the warmer months. Oysters are also 
imported direct from Holland, and are obtained from 
France for relaying. I am led to suppose that the 
oysters which have been relaid have come largely from 
pure waters, but there is no certainty on this point, and 
one would suppose that they would not all come from 
pure sources. In fact, Brightlingsea is said to be 





Cases asssocia- | 
ted with the 
consumption of 
shell-fish. 


Total Enteric 
attacks. 





18s97_—s«- - - aren is “ 503 
1898 - - - - - - 642 
1899 se - - “ - 381 
1900 : . * ~ “ . 381 
1901 : - - sede o 359 
1902" - - : Sf ieyl he 378 
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one of the sources of supply. Still, the best class of Dy, 7, Niven. 


oysters do, no doubt, very largely come from the best 
British waters, 

As regards mussels, these are obtained from Park 
Gate Chester, Ulverston, Boston, and Lynn, and from a 
number of placeson the Irish and Scotch Coasts, Large 
quantities have also come from Conway, Wales. 

It is not necessary to consider other shell fish, as they 
are not materially implicated by our inquiries, Further 
information as to the sources of supply are given in 
Appendix A, being information furnished by Mr. Hol- 
burn, the Chief Markets Inspector. The information 
which I have obtained as regards the extent to which 
shell fish are consumed is very imperfect. It is given in 
Appendix B in summary. 


Results of analysis of the information collected in Man- 
chester as to the connection between consumption 
of shell fish and the occurrence of enteric fever, 


It is possible to give some figures as to the occurrence 
of enteric fever cases occurring in connection with shell 
fish in Manchester for these reasons. The cases of fever 
have been submitted to the serum test, and we know 
that we are dealing with enteric fever, and not with 
conditions such as enteritis simulating it. A record has 
been made since 1897 of all cases in which the attack 
has been associated with the consumption of shell fish. 
Unfortunately, in a number of cases, the time at which 
the shell fish was consumed has not been precisely re- 
corded, nor has the particular kind of shell fish con- 
sumed been always stated, In a rigorous examination 
these cases have to be rejected. In determining in 
what cases shell fish could have caused enteric fever, the 
possible period between consumption and the appearance 
of symptoms has been taken at from six days to a month. 

Only raw shell fish have been considered in the more 
rigorous test. But cases have not been rejected because 
only one member of a family partaking has suffered. 
Owing to gaps in the record, the number of attacks due 


to shell fish is probably under-stated. The figures are :— 


Total strictly 

ascribable to 

mussels and 
oysters, 


Cases which 
may strictly be 
due to oysters. 


Cases which 
may strictly be 
due to mussels. 


7 10 16 
16 17 28 
6 9 15 
8 14 17 
9 3 1a) 
6 26 31 





* In this year five cases were ascribed to cockles. 
yi 


Although partly from imperfection in the details as- 
certained, the proportion of cases is small in which the 
consumption of shell fish would seem to have led to the 
occurrence of enteric fever, there should, at least occa- 
sionally, be duplicate occurrences of the disease amongst 
persons eating shell fish together. No such duplicate 
occurrence is registered in 1897. In 1896 a friend who 
partook of mussels in Blackpool at the same time as one 
of the cases, died 35 days after, but it is not stated that 
the cause of death was enteric fever. In 1899 a brother 
and sister who ate raw mussels both developed enteric 
fever. In another instance also a brother and sister 
both had enteric fever after partaking of raw mussels, 
In another instance in which a family partook of cooked 
mussels two others suffered from suspicious illness. In 
a fourth instance the wife of the patient who also par- 
took of raw mussels was ill for a week before him with a 
suspicious illness. In 1900 no duplicate occurrence is 
registered. In 1901 a father and son both suffered from 
enteric after consuming raw mussels. In another in- 
stance two companions partook of raw mussels, and one 
began to be ill with enteric a fortnight, the other three 
weeks after. In 1902 two friends partook of raw mussels 
together, and one began with enteric six days, the other 
eight to 14 days after. 


There are, therefore, clear indications of the pro- 
duction of enteric fever by shell fish from this point of 


view. But these have reference entirely to mussels, 
and in the last instance itis known that mussels were 
purchased at a shop which the two friends visited, at 
which in the middle of 1902 mussels were obtained from 
the suspicious source already mentioned as probably 
having produced enteric fever in 1900 and 1902. 

It would appear, then, having regard to the aggregate 
figures and to the facts just given, that mussels have 
been a more potent source of enteric fever in Man- 
chester than oysters, and it is not unlikely that the 
contaminated mussels have mostly come from one source. 

When, further, we scan either the cases associated 
with the consumption of shell fish, or those which have 
been ascertained to stand in a possible relation to shell 
fish of effect to cause, week by week, we perceive that 
there is usually a marked diminution or absence of such 
cases up to the end of August, and that the autumnal 
increase of enteric fever precedes the increase in cases 
ascribable to shell fish. 

Now there is, no doubt, a considerable consumption of 
shell fish going on during the summer, as regards oysters 
largely or entirely of American a=? Dutch origin laid 
in British waters in the spring, mainly the former. 
Hence contaminated shell fish are not the cause of the 
autumnal increase of enteric fever in Manchester. 

That this is so is further indicated by the fact that 
these cases extend into the earlier months of the yeas. 





10 June 1902. 
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[apie showing week by week all cases of Enteric Fever beginning in that week, 
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APPENDIX A, 





SHELL FISH SUPPLIES. 


From information gathered, Manchester Market receives its supplies from the following places :— 


Oysters, re- bedded. 


Brightlingsea, Essex, 
Cleethorpe, Lincolnshire. 
Fleetwood, Laneashire. 
Beaumaris, Anglesey. 
Londonderry, Ireland. 
Warrenpoint, Ireland. 
Carlingford, Ireland, 
Malahide, Dublin? 
Sutton, Dublin? 


Oysters, Natives. 


American. 
Dutch, 
Portuguese. 
Whitstable. 
Colchester. 
Dublin, 


MUSSELS. 
Kirkcudbright, | can te Conway, North Wales. 
Creetown, pe y- Barmouth, | q vdivaa i 
Morecambe, Aberdoyey,f “@" "188" oy 
ees pe Londonderry, Ireland. 
eet wood, baa sas 5 
Askam-in-Furness, ) Lancashire. Belfast, 
Cark, Dundalk, 
Ulverston, Omeath, : 
King’s Lynn, Norfolk. Warrenpoint, ) East Coast. 
Boston, Lineolnshire. See 
Lymstone, Devonshire. pleas 
Hovlak Cork, 
oylake, Vhach! . ona 
Wart Kicby,} Cheshire, Dee, Killorglin, Dingle Bay. 
Connahs aay 
Sales + Mouth of Dee. 
Flint, J 
COCKLES, 

Askam, Lytham. Parkgate. 

Ulverston. Borve. Boston, 

Cark. Aber. King’s Lynn. 

SHRIMPS AND PRAWNs. 
Morecambe Askam. Ulverston. King’s Lynn 
Fleetwood. Cark. Southport. Boston. 


The statutory closed time for deep sea or native 


oysters is between 15th day of June and the 4th of 
August. 


The oysters consumed in the summer months are re- 
laid American oysters, 


_The gathering of mussels in England and Wales is pro- 
hibited from April 30th to 1st of September. There is 
no closed time for mussels in Scotland or Ireland, 

: 


2 


Very few mussels are sent to the market from May to 
September, what are sold are chiefly from Ireland. At 
the beginning of September the mussel season opens in 
full swing, and the best quality of mussels come from 
Connah’s Quay, Aberdovey, Drogheda, Cork, and Cree- 


town. 


There is no closed time for cockles, and many fish-- 
mongers consider them at their best in May and June, 
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association with shellfish, as well as those which the ascertained facts show, &c.—continued. 
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The amount of shell fish condemned during the five years, 1898 to 1902, is estimated in the following 
figures :— 

a | Oysters. | Mussels. | Cockles. | Crabs. | Lobsters. | Shrimps. 

Lbs. Lbs. Lbs. Lbs. | Lbs. Lbs. 
1898 S > - - 566 74,770 20,414 1,072 | 224. 3,416 
1899 = = = = 854 14,792 4,816 1,568 100 2,334 
1900 = : = = 672 10,766 9,744 890 28 4,411 
"1902 = : 672 15,680 9,836 3,362 104 3,238 
1902 > = 112 19,794 8,050 733 21 2,060 
2,876 136,802 52,860 8,125 477 15,459 

The state of the weather, condition of the trade, and APPENDIX B. 


abundance of supplies, go to account for the amounts 
condemned. 


The large quantity of mussels condemned in the year 
1898 is accounted for by overstocking the market at 
the commencement of the season (September and Octo- 
ber) and bad weather. 


There is no great difficulty in judging the soundness 
of shell fish as to decomposition. 


First—We have the live fish, which can only be 
opened with difficulty, and, when opened, contains an 
amount of liquor, and is agreeable in smell, taste, and 
colour. 


Second.—The shell fish begins to show signs of weak- 
ness by way of opening the shell and closing, and also 
loses its surface moisture (becoming sickly). At the 
time they begin to open and close they should be used 
at once. 


Third.—When the fish is too weak to close its shell it 
is either at the point of death or dead, and is con- 
demned. 


Of course, some fish are better nourished than others ; 
for instance, the mussels from Aberdovey and Parkgate 
are better than those from Conway, Barmouth, or More- 
combe. : 


From the books it is clear that most mussels are con- 
demned at the beginning of the season, especially if we 
have bad keeping weather in September and October, 
and we also have big lots sometimes in April towards 
the close of the season. 


We do not condemn any great quantity of oysters. 


Shrimps and prawns are chiefly condemned between 
June and September. 


The whole of the shell fish is practically condemned 
at the fish market, there being only small quantities 
condemned in shops. 


° 
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On THE Quantity or SuHett Fis Usep. 


As regards the quantity of cockles and mussels con- 
sumed in Manchester, I am informed that from Septem- 
ber to Christmas 500 to 1,000 bags are imported daily, 
each bag averaging 1 cwt.; from Christmas to April 
half that quantity. Cockles continue during the sum- 
mer. In winter 500 to 1,000 barrels of American oysters 
are imported weekly, each barrel containing 500 to 
1,000 oysters. Of this quantity, Manchester takes per- 
haps one-third. It is not possible to estimate the 
quantity brought in from native beds. 

_The beds from which the home mussels and relaid 
mussels are obtained are given in Mr. Holburn’s state- 
ment, Appendix A. 


It will be seen that. some of these are open to con- 
tamination, as, ¢.g., oysters laid at Brightlingsea, Clee- 
thorpe, Beaumaris, and mussels in the Dee and from 
Conway. It is claimed for the East River and Blue 
Point American oysters that they are obtained from un- 
contaminated deep sea waters, and the London and 
Manchester Oyster Co. have their layings in deep sea 
water in Loch Ryan. 


As regards the extent to which shell fish (oysters and 
mussels) are consumed in Manchester, I have had in- 
quiries made at 1,354 houses occupied mainly by people 
of the artisan class. Of these I find that shell fish 
(mostly oysters and mussels) were partaken of at. some 
period of the year 1902 in 384. They were used raw at 
90 houses, and cooked at 360. That these numbers do 
not add up to 384 is accounted for by the fact that at 
some houses they were used both raw and cooked. They 
were used frequently at 45 houses. The number of 
cases of enteric fever occurring at these houses in 1902 
was stated to have been five, one where no shell fish was 
eaten, three where mussels were used at one or another 
time, and one where both mussels and oysters were used. 
These figures, as far as they go, point rather to mussels 
than oysters as sources of infection. The oysters con- 
sumed by these households would be mostly American 
imported direct in cold weather and obtained from 
British layings in the warm months. 
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17845. What remedies can you suggest? 


| remise that, as far as I can ascertain, a very 
paca of harm has been inflicted on the traffic 
in shell fish, especially among the better class con- 
sumers, by recent occurrences, and that it is, therefore, 
necessary to take vary decided action, such as will en- 
irely reassure the public. 
ties what one ue learn, it 1s not believed that the 
following proposals will affect the price of oysters, 
except that one which has reference to relaying 1m- 
ported oysters before consumption. 

1, All layings, fattening and storage ponds for oys- 
ters, and all mussel beds used for market purposes, 
should be registered, and the register published. 


9. All layings, fattening and storage beds from which 
shell fish are taken direct to the market, and which, in 
the opinion of the Local Government Board, are ex- 
posed to the risk of contamination with faecal matter, 
should be disused. 


3. Except such diversion is effected of the sewage 
outfalls as, in the opinion of the Local Government 
Board, will remove all risk of contamination. 

4. Where the risk of contamination is doubtful, the 
requirements of the case may be met if sewage, before 
being admitted into the waters containing the layings, 
is treated to the satisfaction of the Local Government 
Board, and if, further, no oysters are sent direct to 
the market without having been relaid in pure waters 
for at least a fortnight. 


5. The medical officer of health of every district on 
the littoral of which layings, fattening, and storage 
ponds for oysters are situated, shall annually report to 
the Local Government Board on any risk of contamina- 
tion to which these are exposed from the sewage of the 
district, and on the measures which, in his opinion, are 
necessary and practicable to ensure the protection of the 
layings; and the same shall apply to mussel beds. 

6. When it shall appear to the medical officer of 
health of any district that enteric fever or other disease 
is being caused in his district by the consumption of 
shellfish, he shall report to the Local Government 
Board, stating the grounds on which he has arrived at 
his conclusion. If, in the opinion of the Local Govern- 
ment Board, such report presents reasonable grounds 
for suspicion, an inquiry shall be instituted by the 
Board, and such action taken thereupon as the circum- 


stances appear to require. 


7. The Local Government Board may, in the case 


-of home fisheries, determine as between sanitary autho- 


rities and a company having layings, etc., on shores 
contaminated with sewage introduced by the autho- 
rities, whether it rests with the sanitary authorities to 


-purify or divert their sewage, or whether the company 


must remove their layings, or what precautionary 
measures the respective parties must carry out, and 
may apportion the expenses to be incurred, and theis 
decision shall be final. 


8. In the case of consignments of shellfish from 
abroad, all such consignments must be deposited for a 
minimum period of fourteen days in deep sea water 
before being placed upon the market. 

The effect of 8 would be to raise the nrice of the 
Tt is, however, necessary, 


while conditions on British 


imposing stringent 


‘fisheries, to guard against the possibility of diverting 


the oyster and other shellfish trade to foreign coun- 


“tries, so incurring the risk of importing contaminated 


shell fish, over which the sanitary authorities of the 


‘country would have no control. 


/ 178454. What difficulties would you anticipate in 


carrying out the proposals made? 


A.—It would be necessary to prevent the collection 
of mussels and oysters by hand from foreshores de~ 
clared by the Local Government Board to be exposed to 
risk of contamination. This duty would properly be 
thrown upon the companies concerned, and on the 
sanitary authorities. 

B.—How is the requirement that oysters must be 
laid in pure water for a sufficient time before being 
placed on the market to be enforced ? 

Compenies should be required to produce to the 
Local Government Board evidence that they have 
secured layings, and, where storage is requisite, 
storage in positions free from risk of contamination. 

To every purchaser of a consignment of oysters or 
mussels landed from a ship, steamboat, or fishing boat, 


ON SEWAGE DISPOSAL: 


_should be handed by the chief officer a statement ‘e- 
claring that the consignment had been removed from 
PULE: SOB, Water (01. .25 95 ss gee elects taclien he jye- ger (date) at 
Dug saute cae aa bh Naawn ae , indicating precisely the posi- 
tion of the laying. 

By what other machinery this requirement is to be 
enforced I am unable to suggest, though doubtless 
some means could be suggested by those experienced 
in the business. 


C.—It would not be so difficult to ensure that the 
cheaper foreign oysters deposited in spring for con- 
sumption during the warm months had been deposited 
in pure sea water. 


D.—To require all imported oysters to lie a certain 
time in British waters, approved as free from risk of 
contamination, would add considerably to the cost of 
carriage and labour, and would increase the price of 
the cheaper qualities. But, if stringent conditions are 
to be imposed on British fisheries, this requirement 
appears requisite. 


K.—Difficulties will present themselves in respect cf 
the rights of companies to particular layings, and of 
sanitary authorities to the disposal of their sewage in 
tidal waters. 

I have suggested that the Local Government Board 
sheuld arbitrate as between the two. 

In those instances in which it was deemed necessary 
by the Local Government Board to remove layings ex- 
nosed to contamination, the question of compensation 
might have to be considered. 

Of course, I quite understand there will be many 
practical difficulties other than those which I have men- 
tioned. 


17846. Have you anything to add to what you say 
about the difficulties ; or, in fact, is there anything you 
wish to add ?—Well, if I take the question how a re- 
quirement that oysters must be laid in pure water for 
a sufficient time before being placed on the market 
is to be enforced, of course there might be a good many 
answers to it. I presume that it would be possible 
to remove all oysters from any position im which they 
could possibly be gathered by hand—that would be a 
possible thing to do ; and then there is also the question 
ais to how one is to prevent oysters from being taken 
direct to the market from storage ponds in positions 
where they would be liable to contamination.. It would 
be necessary to prohibit the use of storage ponds in 
positions liable to contamination. 


17847. I sec that you recommend that the Local 
Government Board should be placed in authority ?— 
Yes, I think it is necessary to have some Central 
authority. ng 


17848. Do you not think it would be desirable that 
that, central authority should have special knowledge 
of this subject?—The reason that I mentioned the 
Local Government Board is that they have special 
knowledge upon ithe subject; that, so far as I know, 
they are the only authority who have made extensive 
investigations into the condition of the oyster and mus- 
sel layings in the country, and that they have already 
a very large store of knowledge upon the subject, and 
they are specially fitted to deal with it; that was my 
reason for mentioning ithe Local Government Board. 


17849. I do not know whether you have seen any of 
our former reports ?—I am afraid I have not. ~ 


17850. Well, we have recommended the creation of 
River Boards all over the country, and the creation of 
a supreme authority—probably a department of the 
Local Government Board ?—I beg your pardon; I did 
not understand, I thought, the reports upon this par- 
ticular subject of oysters. 


17851. Oh, no?—Oh, yes, I have. 


17852. Well, would you be disposed to think that 
the registration of shellfish could be entrusted to such 
an authority as we have suggested?—Yes, I should © 
say so—the registration, certainly. 


17853. (Sir Michael Foster.) By registration you mean 
registration of layings and storage pits which are free 
from contamination ?—Registration of layings ‘and 
storage pits, yes; and also the statement as to whether 
they were liable or not liable to contamination; that 
might safely be entrusted, I think, to the Rivers Boards. 

17854. (Chairman.) With the supreme central 
authority behind them ?—Yes, with the Local Govern- 
ment Board behind. 

17855. You see our idea is that a vast amount of 
knowledge requires to be collected on all these sub- 
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jects connected with pollution, and that practically 
that only can be obtained by one central authority ; 
would you be disposed to agree with .that?—By one 
central authority. 
17856. The knowledge, in fact, can only be collected 
by a central authority /—By a central authority. 
17857. The knowledge; the actual knowledge ?— 


Well, I think the total knowledge should come into, 


some central authority, which was enurely competent 
to deal with the sanitary aspect of the questicn. 
Yes, and I quite agree that Rivers Boards would 
amply fulfil the functions of registering the different 
fisheries and determine upon their hability to contami- 
nation. But the Local Government Board could fulfil 
these functions at the present time with the aid of 
sanitary authorities. 


17858. The question of liability. to contamination is, 
of course, an exceedingly obscure one, and if we ever 
get to the bottom of it it will only be after a very long 
time and after making many experiments ?—That may 
be as regards the finer issues of the question, but as 
regards the condition of many of the deposits of shell- 
fish off our coast there seems to be no difficulty what- 
ever in coming to a. conclusion as to their exposure to 
xerious contamination. 


-17859. And then ?—And, no doubt, as regards minor 
and what one“may call doubtful degrees of contamina- 
tion, taking into account the: total value of such 
fisheries, and the possible injury to health, I should 
say that stringency should err, if it can be called 
error, rather, on the side of a strict view of the pos- 
sibilities of contamination than upon the other side. 
But, of course, the possibility of liability to con- 
tamination—these minor. degrees of contamination 
would bring into question the best way of dealing with 
the sewage so as to diminish to the maximum extent 
the amount of infection existing in the sewage, and to 
disperse it in ‘such a manner also as to render the 
danger minimal. That might very’ properly come 
primarily under. River Boards... ,, 

» 17860. (Sir Michael- Foster.) I gather then, Dr. 
Niven, while in the measures that you have suggested 
here you. refer only to the Local Government Board 
and to the Medical Officer of Health, you are now, 
after .the.statement by, the, Chairman, prepared to 


assent to the control by a Rivers Board in the first in-. 


stance ?—In the first instance, yes; and on the sup- 
position that the-Rivers Boards to be appointed would 
cover the ground. At the same time, also, I see no 
reason why the registration of shell fish layings, etc., 
and questions affecting the treatment of the sewage 
should not now be undertaken by the Local Govern- 
ment Board, and subsequently become part of the 
duties of River Boards. 


- 17861. Who should have complete control of all the 
fisheries in the district, and that from the Rivers 
Boards there should be an appeal to a central autho- 
rity ?—Yes, reference to the Local Government Board. 


17862. Well, the central authority would be more or 
less, you see, naturally, a department, or would have 
some very close relations with the Local Government 
Board &—I think so; J think that as the question is 
one which entirely relates to the danger of infection of 
one kind or another, not altogether enteric, but also 
cholera and enteritis, and conditions of that nature, 
that such Boards ought to be in communication with, 
that their procedures ought to be placed before the 
Local Government Board; their procedures ought to 
be in the possession of the Local Government Board, 
and that in matters relating to infectious disease, 
that is to say, where a possibility of the spread of 
disease by shell-fish arises, that the Boards should be 
in communication with the Local Government Board, 
and should in certain cases make. reference to the 
Local Government Board. So far as the keeping of 
a complete register is concerned, this must clearly be 
in the hands of the Central authority. 


17863. With oysters the matter seems to a certain 
extent simple. JI understand your view to be 


that with the proposed authority certain layings and. 


storage pits should be registered as free from con- 
tamination, and therefore that the sale of oysters from 
these beds should be permitted, but that ihe sale of 
oysters from layings and storage pits, which were not 
registered should be forbidden?—Well, no. My 
object in recommending registration was to bring the 
whele of these layings and pits under consideration, 
and also to give the public the opportunity of know: 
ing precisely where the shell fish came from. 
6225, 


17864. Your registration would be simply a. registra- p, 7) Niver: 


tion of their existence, and not of their quality, such 


as freedom from contamination, and so on?—I did Pot 10 June.1908/ 


intend primarily that registration was to imply fitness ; 
that was not the idea. As you say, it was simply of 
existence. ¥ 


17865. But would not that be more or less a simple 
plan that where a laying amd a storage pit had been 
carefully examined by the Rivers Board in the first 
place—possibly by the central authority afterwards— 
and ascertained to be free from contamination, that 
free sale of oysters from those layings and storage pits 
might be permitted, whereas in another case, where 
there was obvious contamination, where there was: 
doubt, the sale of oysters from such pits should be 
rigorously prevented, and in every case where there 
was doubt the sale should be suspended until. the. 
matter was settled in one direction or another /—Yes. 


as regards grosser conditions no doubt that plan - 





would. 


17866. But not only as regards the grosser condi- 
tions, in regard to the problem generally, it’ being sup 


posed that it is possible for scientific opinion to de * 


termine whether there is danger or not from a ‘laying 
or a storage pit, and using the best scientific opinion 
in the country, such opinion being at the disposal of 
either the Rivers Board or the central authority’ 
Oh, from the point of view of the Medical Offiter: of 
Health, of course, assuming that that would be earried 
out pretty strictly, that the original determination 
would be carried out on the side somewhat of rigour, 
that would be the simpler and the more ial aed 





17867. But would it not be simpler to carry that. 
out on the side of truth? I mean that the best possible. 
examination having been, made im order that the best, 
judgment might be arrived at, the nation might. trust. 
to that judgment to say whether oysters from . those. 
layings or from that storage pit might be eaten with 
probable impunity ?~Yes, it might. 


17868. And that the public sale of oysters other’ 
than from these layings and storage pits should ‘be 
prevented ’—Yes; yes, nio doubt. There is just this, 
that where doubt did exist there would be, I think,. 
naturally a great disinclination to decline to put a. 
fishery upon the register, when upon subsequent ex- 
amination it might appear that it was im reality exposed 
to contamination. Ido not wish to make too much of: 
that, but that is how it would appear to me rather. 
However, substantially, it comes to the same thing, I 
think. 

17869. (Major-General Carey.) Would it not be a 
better protection to the public to know whether the: 
beds which were registered were as far as possible 
free from contamination +—Well, it would be more re- 
assuring, I dare say, but the register could be subse™ 
quently purged. 


17870. In your proposal, as I understand it—all beds 
are registered ?—To commence with. 


17871. All beds to commence with, and then you: 
leave it to the public to find out which are the beds 
which are free from contamination, and which are not?’ 
—In the first place; but I also propose that beds ex- 
posed to gross contamination should be immediately 
disused. | 


17872. (Sir Michael Foster.) That is to say sh 
not be registered 2—Well, of course, they wont ies 
taken off. You see what strikes me is that if it is 
desirable that the conditions of these fisheries should 
be rapidly determined, possibly the best thing would 
be to make a register in the first place, and then to. 
deal at more leisure with layings and ponds, and so 
forth, which are exposed to contamination ; dealin 
first, of course, and at once with those which are ex- 
posed to gross contamination, whereas if it is a question 
of making a register, and rejecting those which are not 
suitable, I should imagine that that would take a con- 
siderable time, and meantime the uneasiness as to the 
condition of our fisheries would continue. 


17873. Do you not think present knowledge is suffi- 
cient to show that certain layings and certain storage 
pits may be registered at once as Jayings and pits from 
which oysters may be eaten; that a certain number 
would be condemned at once as unfit and dangerous and 
that a certain other number would have to be sub- 
jected to more examination than they had yet been 
subjected to, in order to ascertain whether they should 
be registered as fit for use or not /~You are considering 
what I have proposed now ; is that your question ? 
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17874. No, I am asking you. You were saying it 
would take so much time ?—To make an expurged re- 
gister. 

17875. Yesi;is there not a very large amount of 
knowledge in our possession?—There is a very large 
amount of knowledge in our possession. 

17876. So that at all events a very large start might 
be made on the one hand with layings and storage pits 
which were either absolutely fit or unfit, with a certain 
class which would require further examination /— 
Yes, that is so; that is so, certainly. 

17877. I see you recommend that all imported oysters 
should be put into pure water first ?—Yes. 

17878. Is it not the case that the American oysters 
come with a certificate that they are taken from uncon- 
taminated sources ?—Yes. 

17879. On the Long Island and Jersey?—Yes, I 
believe so. 

17880. Cannot that be trusted ?-I do not know. 

17881. I believe that the oysters from Long Island 
and another place which are shipped in very large 
quantities to Liverpool are taken from places which 
bear the definite Government certificate, but I think 1+ 
is the State 1n America—that those layings are free 
from all contamination. It is unnecessary to subject 
those to fresh laying in pure water in England +—I 
think it is desirable; that is my opinion. I am in- 
formed that the condition of the oysters is improved 
on relaying in that manner—as a matter of the value 
of the shell fish. 


17882. That suggestion was made in a Bill which was 


laid before the House of Lords, in 1899, I think it was? 


—I quite perceive the difficulty about the American 
oysters, but I do not see, if you are going to make any 
restriction of that kind at all, how you can properly 
distinguish between oysters imported from Long Island 
and oysters imported from elsewhere; that is my diffi- 
culty. And I think it would be proper that while im- 
posing restrictions upon our own fisheries security 
should be taken that oysters from abroad should be 
relaid in pure sea water before being used, the more so 
as I am assured that the condition of the oysters is 
thereby bettered. 


17883. And the carrying out of that you would intrust 
to the Rivers Boards and the central authorities ?—Oh, 
yes; yes, I would. 


17884. Would you not let fisheries committees inter- 
vene—the various fishery committees on the coast ?— 
You will remember in the Bill which was laid before 
the House of Lords, that came to grief because the com- 
mittee of the House of Lords changed the authority from 
the sanitary authorities to the fishery committees ?— 
I think if you were creating the Rivers Boards to deal 
with this question, it is desirable that they should take 
the whole matter in hand, certainly. 


17885. Well, your plans might answer with oysters, 
and, to a certain extent, with, mussels, which are 
cultivated in beds, and so on, but how are you to pre- 
vent the cockles, which are disseminated widely ?—I 
should not deal with them ; I do not think the thing is 
of sufficient importance and magnitude to deal with. 


17886. Oysters and laid mussels; you think legisla- 
tion with regard to those would be adequate ?—Yes. 


17887. (Major-General Carcy.) Referring to the cases 
of enteric fever which you have supplied; how do you 
differentiate between the cases ascribed to the con- 
sumption of shellfish—oysters, mussels, cockles—and 
ordinary cases ?—Well, a sanitary inspector is furnished 
with a form of inquiry, in which every case of enteric 
fever which he visits, and one of the questions upon 
that form is this: “Has the patient, between two and 
three weeks before the commencement of his illness, 
consumed shellfish—oysters or mussels—and whether 
they are raw or cooked?” That he answers upon the 
form, and in many cases he states precisely the date at 
which the shellfish has been consumed, and what is the 
particular shellfish which has been used, stating also 
whether other members of the family have also suffered 
from enteric fever. It is upon those forms that this 
information is based. In mentioning those more 
decidedly ascribable to shellfish I have used only those 
forms in which the interval—the precise interval—is 
given between the consumption of the shellfish and the 
commencement of symptoms. 

17888. But in some cases, of course, the interval 
between the consumption of the shellfish and the actual 
date of the illness varies? Oly yes. 
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17389. It is not a fixed period of incubation ?—If it is 
less than six days I reject the case altogether, and if it 
is over a month I reject the case altogether, as having 
a connection—as being ascribable to the shellfish. 1 
have given three forms here, those which are in associa- 
with shellfish, and those which are more properly 
ascribable to the consumption of oysters, and those 
which are more properly ascribed to the consumption 
of mussels. In those cases the dates are such as 
would allow of the attack being due to the consump- 
tion of the shellfish pramed, and also all cases 
are rejected from this list in which any other 
source of the disease was ascertained. They could 
only be ascribed to oysters or mussels so far as we 
knew. Of course, it does not follow that they may 


not have owned some other source of infection, but this 


was the only source of infection ascertained. 


17890. That was probable?—Well, it was the only 
source ascertained which could have given rise to the 
attack of enteric. As I say it does not follow from that 
that they were actually due to the consumption of shell- 
fish, but it was the only source possible that we ascer- 
tained. I do not wish to imply that every case given 
here—I have given a summary of this table in which, 
in 1897, it appears that 16 were more properly ascribable 
to mussels and oysters; in 1898 28 out of 642, and so 
at 1902, 31—I do not mean to say that each of those 16, 
28, and 31, were certainly due to the consumption of 
shellfish, but only that no other source was ascertained, 
and that the dates were compatible with the consump- 
tion of the shellfish having caused the attack of the 
enteric fever. 

17891. (Colonel Harding.) Was no inquiry made in 
those cases as to possible other causes >—Oh, yes; a full 
inquiry is made in each case of all possible sources. 

17892. Are we to understand that in those cases 
which you attribute to shell fish there were not in- 


sanitary condition—in the dwellings for instance ?— 


Nothing—well, there might be. 


17893. Was not inquiry made?—Yes, certainly, but 
without going through the forms I cannot tell you the 
details; but I can say that no proper source of the 
disease was found, and a general insanitary condition 
will not cause enteric fever. 

17894. So far as you can tell, they were directly 
ascribable to the consumption of shell fish >—They were 
not ascribable so far as we could ascertain to anything 
else. They were ascribable; I do not say they were 


due absolutely—to go to that extent would be going too 


far, I think, 


17895. Then in those cases did you trace the source 
of the supply of the shell fish which were supposed to 
have caused the enteric fever ?—Generally, no. 


17896. In some cases you did?—In some cases we did, 


17897. Did you discover impure conditions in the lay- 
ings ?—In the shell fish? 


17898. Yes?—We found in one instance, in 1900, as 
I have explained, that three cases were due very 
probably—you might almost say were due—to the con- 
sumption of mussels, and that last year five cases, in a 
limited area, were due to the consumption of mussels 
from the same source as the three in 1900. 


17899. And were you able to trace any source of 
danger in the layings of these mussels, proximity of 
drains >—I wrote to the medical officer of the district in 
which the mussels were laid—these mussels were laid 
at the mouth of a river in Wales—and he informed me 
that the sewage of a number of villages on the river 
drained into the river, and was carried over the mussel 
beds. I think that in that particular instance I should 
go so far as to say that I should ascribe—distinctly 
ascribe—the enteric fever noted to the consumption of 
those mussels. Of course, one has to treat this matter 
with strictness. In every case that I have found that 
two persons consuming the same mussels have subse- 
quently at a date, which would allow of their having 
been infected by the mussels, contracted enteric fever. 
I have mentioned those instances in this whatement, 
and although the evidence as regards oystwrs is not 
convincing—it is not very strong—yet as regards mus- 
sels, I think that the evidence is tolerably conclusive. 


17900. (Mr. Stafford.) Have you any experience of 


i ee ee 


Cu 


se 


the conditions of any of the beds, either mussel beds or _ 


oyster beds ?P—No. 


17901. From which Manchester is supplied ?—No; I 
do not know the conditions personally. It is quite true 
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that I have been to Cleethorpe, and have seen the beds, 
but I have no such knowledge—no knowledge that 
would be of any value, 


17902. Have you any knowledge of the places in which 
the oysters or mussels are stored by the retail mer- 
chants?—No; no, I have no practical knowledge on 
the subject. 

17903. Are they stored in Manchester before they are 
consumed ?—I think not. 


17904. I suppese the Manchester merchant would have 
to keep them for some little time before he could get 
rid of them ?—I th.ok not; I think a very large amount 
wf the shellfish used in Manchester is bought in the 
Liverpool market, and is brought over and distributed 
directly. I am not aware, at all events, of any such 
storage in Manchester. 


17905. Are the mussels hawked in the streets? Are 
they brought round by hawkers ?—Well, they are partly 
sold in the markets and partly they are sold in shops 
and partly by hawkers. 

17906. But these hawkers do not get rid of their whole 
store in one day or two days or three days? They must 
have some method of storing them, must they not ?— 
Possibly. I am told, however, that the best way to 
store these shell fish is to put them in a cool place 
and cover them with a moist cloth; that it is not a 
good way to store them to place them actually in water. 


17907. They must be stored; they must not be open 
to pollution in the retailers’ shops or storage pits, if 
they have such things ?—Well, I do not know that there 
is any reason to suppose that they are so exposed to 
pollution. 

17908. But you might have your oyster beds and you 
might have your mussel beds quite clean, and if you do 
not have some means of dealing with the retailer you 
might still have pollution of the mussels or oysters 
and disease arising from them ?—I think that is quite 
an infinitesimal danger. I think the chances are that, 
where they are stored at all, they are simply covered 
over with a wet cloth and the shells are closed. I think 
that is not a real danger. 


17909. You think it is a very small danger ?—T think 
%t is not a real danger. 

17910. With regard to the specific pollution that you 
allude to, do you consider it essential that there should 
be specific pollution by typhoid excreta in order to pro- 
duce enteric fever ?—Oh, yes, certainly. 

17911. The presence, therefore, of bacillus coli com- 
munis or enteritidis sporogenes, either collectively or 
separately, would not itself be a proof that shell fish 
contained organisms capable of producing enteric fever ? 
—Oh, no. I almost think it would prove that the shell 
fish had been exposed to fecal contamination, but that 
would be quite sufficient for practical purposes. If they 
are exposed to fecal contamination, they are exposed 
to risk of the specific infection of enteric fever; that 
follows, of course. 

17912. Yes, but they are only exposed to the risk of 
it?—Still, that is enough. 


17915. The amount of coli must be very largely in 
excess of the amount of the bacillus typhosis +—Well, 
it is as matter of fact. Where you have clear proof of 
fecal contamination, whether bacteriological or better 
by direct inspection, that is quité sufficient, I think, for 
practical purposes. 

17914. It indicates the danger ?—Yes; I think if is 
sufficient for practical purposes. You would not use 
drinking water which had been shown to be exposed to 
the risk of fecal contamination. 

17915. No?—You would know that such water was 
liable at one time or another to produce an outbreak 
of enteric fever. 

17916. You think that the enteritidis sporogenes is 
proof of certain fecal pollution?—I am not a bacterio- 
logist ; there is a good deal of difference of opinion 
as to the precise bacilli which causes enteritis and 
diarrhoea, but certainly bacilli of that character, 
whether it is enteritidis sporogenes or whether it is 


allied bacilli of the same group, no doubt do indicate 
fecal contamination. 


17917. You do not think you would find it in ordinary 
mud?—You would not find it in ordinary mud. 
17918. Which had not been open to fecal pollution P— 


I should imagine not ; I do not know as a matter of fact. 
As far as I am aware—that is not my special work—but 
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examination of the various organisms occurring in shell 
fish to ascertain whether it had been exposed to fecal 
contamination. There are two or three separate or- 
ganisms which occur as the result of fecal contamina- 
tion; bacillus coli is one. 


17919. But may you not find coli in pure sea water ?— 
I do not know these matters personally; I am not a 
bacteriologist, as I have said; I can only take the 
evidence ot Dr. Klein, that he did not find any of these 
organisms where there was no fecal pollution. 


17920. I suppose bacillus typhosus has not been dia- 
covered in any of the outbreaks you refer to: Professor 
Conn’s outbreak in Wesleyan College, the outbreak at 
Brightlingsea investigated by Dr. Buchanan, or the 
occurrences of enteric fever at Southampton, VPorts- 


mouth, and Winchester in 1902 ?—The bacillus typhosus . 


was not found. 


17921. The bacillus typhosus has not been in any of 
those cases, I suppose, aemonstrated /—I am not aware. 
So far as I remember the scientific evidence, the bacillus 
of enteric fever was found in one instance in some 
oysters from Grimsby, in the course of Dr. Klein’s in- 
vestigation, but I am not aware of any other instance 
in which it has been demonstrated in oysters from a 
suspicious source. I do not know the full investiga- 
tions with regard to the Emsworth outbreak ; I can only 
take the public reports upon that subject.. 


17922. You would sooner follow Dr. Klein, Professor 
Boyce, and Professor Herdman with regard to these 
matters ?—Yes. 


179235. Because you quote them here to the effect, 
“That the healthy oyster seems to exercise a power of 
destruction upon pacillus typhosus ” /— 


17924-5. I want to know what you refer to there ?— 
To the investigations of Dr. Klein as to the bacillus of 
enteric fever. I merely quote that in order to arrive 
at some sort of idea as to what was the relative danger 
of oysters taken direct from our own polluted layings 


and oysters carried over in cold weather from foreign 
countries. 


_ 17926. You know nothing personally as to how these 
investigations have been arrived at ?—Oh, yes; I have 
read some account of the investigations. 1 know that 
the conclusions of Professors Boyce and Herdman were 
arrived at by inoculating cultures of enteric fever in 
oysters and ascertaining what was the number of 
bacilli ascertained at different distances of time after 
the inoculations. They found that the bacillus of 
emteric fever diminished as time went on in living 
oysters after inoculation. i 


17927. They considered that was due to the action of 
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the oyster?—Yes, that would be due to the action of — 


the tissues of the oyster upon the bacillus. 


17928. Was there any evidence with regard to mussels 
or cockles ?—I think not. 


17929. Only the oyster ?—So far as I remember. 


17930. It seems to me that the American oyster re- 
Jaid—without being relaid, in fact—ought to be fairly 
pure and safe?—Yes. Well, of course that raises the 


question of oysters imported from countries other than 
America. 


_ 17981. Well, not so much as from America; the sea 
journey is much longer. The question is, would not 
the healthy oyster from America have destroyed his 
bacillus typhosus before it arrived here ?—Well, I think 
any measure which deals with that must be on the 
simplest and the broadest possible lines ; I think there 
is a distinct danger that we should get more shell fish 

both oysters and mussels, if this question is dealt with 
strictly at home, from foreign countries, probably other 
than America, say, from Holland. I understand that 
considerable quantities of mussels are imported from 
Russia, and I do not see how one is to deal with that 
except by some such provisions as that these shell fish 
should be relaid in pure sea-water, and that we should 
take ample securities ; and besides that, I am assured 
by people who deal in these shell fish that they are 
much improved in quality by that procedure. 


17952. The object of your recommending 14 days re- 
laying in home waters—pure home waters—would be 
to a large extent, obtained, would it not, by tre im- 
portation of American oysters if they were props - 
kept on transport ?—If they were properly—— 


17955. How are they imported—in what way ?—'Vteg 
are imported, I believe, in barrels. 
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17934. In barrels dry ; or are they kept in water ?— 
Oh, dry ; dry, so much so, that I understand a certain 
number of them are found dead on the top of the barrels. 


17935. I see, and that would not meet your difficulty 
about relaying in pure water ?/—In what way ? 


17936. That would not meet your difficulty about re- 
laying ?—I quite see the difficulty about! the American 
oysters ; I quite see that that is a big difficulty ; but 
3 seems to me that in dealing with this question here 
one would have to take precautions against an increased 
importation of oysters from abroad—or other countries 
in Europe—and that afterwards. if that should occur. 
you would be dealing with oysters over which you had no 
control whatever, and I do not see how you are going 
to distinguish between oysters imported from other 
countries and oysters imported from America. I think 
such a distinction would be very invidious. Of course 
I quite see there might be very great difference of 
opinion upon that subject, but that is how it strikes 
me. 

17937. To what extent are American oysters relaid 
do you suppose in places like the estuary of the Liffey, 
and then imported into Manchester ?—I do not know ; 
I do not know the amount relaid in the estuary of the 
Liffey, but I believe very large quantities indeed are 
relaid in various layings.. I have given a list, supplied 
to me by.the markets’ inspector, and I understand that 
large quantities of these, American oysters are, as a 
matter of fact, laid at Cleethorpes, and others, I 
believe, are laid at Brightlingsea. Where all the relaid 
American oysters come from I am ‘not in a position to 
say. 


17938. You get them through Liverpool chiefly ?— 
Yes, I'am'so informed. 


17939. In the returns of.cases of enteric fever, and 
your analysis of it, you use the words, “associated 
with and strictly due to’’.?—“ Ascribable to,” I think. 


17940. “Strictly ascribable'to” ; would you just tell 
us what you precisely mean by those two terms ; I did 
not quite catch your explanation?—Well, you see in 
mentioning those which might be ascribed to the con- 
sumption of shell fish, I have taken all the attacks 
which began within six days to a month of the con- 
sumption of raw shell fish, whether oysters or mussels, 
and where there was no other source of the disease 
ascertainable might be ascribed to the consumption of 
those shell fish. 


17941. Of course you do not pin yourself to those 
figures ’—No, I do not pin myself to them either posi- 
tively or negatively. I think the chances are that the 
numbers wers larger than those mentioned. I have 
rejected all those in which the shell fish were cooked, 
though cooking has been shown not to destroy the 
bac?llus typhosus as sometimes carried out, amounting 
merely to scalding. 


17942. Who conducts all those investigations /—The 
sanitary inspector ; the facts to be ascertained, you see, 
are exceedingly simple., 


17943. Yes. Well, what are the facts'; how does the 
sanitary inspector go about it ?—He has to ascertain— 
or we have to ascertain—in some way, the time when the 
disease commenced, and then. he has to ascertain when 
the symptoms commenced ; then he has to ascertain 
whether the patient had consumed shell fish at antece- 
dent dates, and at what dates, and whether the shell fish 
which he consumed at those dates were raw or cooked. 
There is no great intellectual effort required for that 
purpose. 


17944. Except the question of the symptoms, that 
might be a difficulty ?—Yes, that might be a difficulty. 


17945. To an unprofessional man?—Yes, that is so. 
We have @ large number of cases associated with the 
consumption of shell fish, and that tells in both ways. 
Ts cuts out as well as includes. 


17946. I see that in the six years there were 2,644 
cases of enteric fever. I have added up the numbers 
given each year, from 1897 to 1902 ; it comes to 2,644, 
and then the cases associated with the consumption of 
shell fish amount to 274; that is about 10 per cent., I 
suppose, roughly ?—Yes, it would be. 


17947. Do you consider‘that’a large proportion or a 
small proportion ?—Well, if you could ascribe them all 
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to the consumption of ‘shell fish, I should say it is a 
very large proportion ; I do not do that. 


17948. Because we have it in evidence here that as. 
much as 50 per cent. in one town, and 56 per cent. in 
another town of cases of enteric fever were ascribed 
to shell fish ?—Yes, that may be; but that may be if 
you take a seaside place or a place to which a large 
number of trippers resort. You may have a quantity of 
oysters derived from some one polluted laying presented. 
to the visitors and to the inhabitants for consumption, 
whereas Manchester is supplied from a variety of 
sources, the great majority of which are probably quite, 
or tolerably pure. That makes a great distinction. 


17949. Well are the great majority quite pure, do you 
think ?—Well, yes ;' 1 should think a very large pro-' 
portion of them are. I do not know whether you: 
can say quite pure. In the first place, it has been men-- 
ticned that the American oysters have the certificate of 
the Government, and I think probably in the cold 
months that the majority of the oysters consumed in 
Manchester come direct through from America into the 
market without being relaid. 


17950. You think they have come direct ?—Through 
Liverpool, that is. / 


17951. The large ‘majority ?—Oh, yes, undoubtedly 
in the cold months ; not in summer, in the cold months. 


17952. And the time they chiefly consume American 
oysters is in the summer time, when the other 
oysters are out of season, in the spring and summer? 
—These oysters are consumed largely in the winter 
also. ‘ 


17953. What is the proportion of oysters c¢ming into: 
your market as compared with mussels ?—I should like 
to explain that American oysters are much. clieaper 
than English oysters, and that American oysters are 
the food of the poorer classes. 


17954. Quite so?—And I have not the slightest doubt: 
that very large quantities are consumed in winter; im 
fact, I have mentioned in winter 500 to 1,000 barrels: 
of American oysters are imported directly, each barrel 
containing 500 to 1,000 oysters. That shows the enor- 
mous quantity of American oysters which are imported 
direct, because the great bulk of them are imported 
direct. 


17955. Have you got the amount imported from other 
layings, such as Irish layings?—No, I have not. I 
could not get that; it was very difficult to get exact 
information upon. the subject, but the figures given 
above were furnished to us by a very large merchant. ~ 


17956. You get a good many of your oysters from 
Liverpool—your main supply ?—Yes. - 


17957. Do you know that Liverpool firms fatten their 
American oysters in the estuary of the Liffey ?—I have 
mentioned that as one of the sources. Mr. Holburn’s- 
report gives the complete list of sources; I presume 
Malahide, Dublin. 


17958. That is not the estuary of the Liffey ?—I am 
not aware. : 


17959. I see he says Dublin, which is, no doubt, a 
source of some of them?—Yes. Well, of course, this 
list covers only what he knows of. 


17960. I see that the total amount of oysters sold in 
the market is 2,876 lbs. in the year, and that there are 
136,802 lbs. of mussels sold. ‘hat is from the return 
which you have handed in with your evidence ?—I am 
not aware that I have stated the number of pounds. 


17961. Yes; between 1898 and 1902 you have given 
us a return?—Oh, condemned, not sold—condemned 
as unfit for human consumption. It certainly is an 
enormous quantity, and, of course, the fact that the 
bacillus of typhoid fever, even in very small amount, 
will grow on sick and dying shell fish becomes of con- 
siderable consequence in the face of these figures... 


17962. Do you know the proportion consumed rela- 
tively of oysters and mussels ?—No, I do not know, but 
I have given you the quantity imported, so far as I can 
ascertain it, namely, from 500 to 1,000 barrels of mus- 
sels, each averaging about 1 cwt., per week in the 
season. 
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17963. Yes, I see that?—And also the quantity of 
oysters, and the quantities are very large. I may say 
that Manchester, I have stated, takes perhaps one- 
sixth, but it should be—takes about one-third of this 
amount. That was a misunderstanding of the informa- 
tion. Manchester takes about one-third of the quantity 
‘of oysters mentioned ; it takes the whole of the mus- 
sels mentioned. 


17964. What proportion of mussels do you suppose 
are eaten raw?—I could not tell you; it is impossible 
‘to say. 


17965. Are they more largely consumed raw ?—Oh, 
yes; large quantities are sold raw and eaten raw. 


17966. And eaten raw ?—And eaten raw; but I have 
mo doubt that the larger quantity is cooked. But then 
the method of cooking has to be considered. They are 
‘simply plunged into boiling water, and taken out again 
immediately, and I believe it has-been shown that 
that does not suffice to kill infectious germs. However, 
‘I have assumed that it would suffice so much to diminish 
the danger that I have not included those in the cases 
which have been put down as ascribable to shell fish. 


17967. You say that ithe cases which may be strictly 
ascribable to mussels are in five years under 79 cases. 
-That does not seem a large proportion, if mussels are 
zaten to a large extent raw,| do you think ?—Well, yes ; 
one must remember that it is rather difficult. Yes, I 
consider that if we were correct—if all these cases could 
be ascribed to mussels—that that is a matter of serious 
import. Certainly, 79 cases of sinall-pox imported into 
a city would be a matter of very great moment. 


17968. I am not saying it is of small moment. J am 
suggesting that it is comparatively small when com- 
‘pared with the amount of damage done by oysters ?— 
“Oh, it is small compared with the other sources of en- 
tteric fever; the figures show that. 


17969. No; I am comparing it with oysters; that if 
the mussels are eaten in such very large quantities, 
and are eaten raw, it is a small proportion compara- 
tively for mussels as compared with oysters /—Never- 
theless, the cases which have been duplicated are in 
larger numbers, and those which we have been able with 
some definiteness to say are due to shell fish, have 
been found due to mussels. That, of course, is a fact 
' which must be regarded as of considerable consequence. 


17970. Do you know anything at all about the 
behaviour of bacillus coli or enteritidis in mussels or 
cockles?/—No; I really do not put so much import- 
‘ance upon the bacteriological investigations. It has 
been perfectly definitely shown that where these layings 
‘are exposed to pollution, they are capable of producing 
considerable outbreaks, and that is sufficient with re- 
gard to feecal contamination, I think. I do not think 
‘it is necessary to rely upon the bacteriological evi- 
‘dence for the purpose of showing that much, at all 
events, but it is necessary to protect the fisheries from 
‘fecal contamination. 


17971. What value do you ascribe to bacteriological 
evidence in this case?—In the finer issues it may be 
of some value; for instance, in that point where I have 
considered what is the relative risk of taking shell fish 
direct from our own polluted fisheries, or of consuming 
American oysters imported direct without relaying. 
“These experiments on the behaviour of the bacillus cf 
enteric fever in sea water in the presence of oysters, 
‘and when inoculated in the oysters, have a value in 
enabling one to form some idea of what was the relative 
risk frem imported oysters, and from oysters taken 
from contaminated British layings ; but in dealing with 
the larger questions of risk of contamination in any 
layings, I do not think that bacteriology is necessary. 


17972. Mere topographical evidence is sufficient ?— 
Yes; I think an ordinary clear intelligence is suffi- 
cient for the purpose. 


17973. I see in your weekly tables, which you have 
presented to us for five or six years, that in May, June, 
July, and August, the four months in which the home- 
grown. oysters are out of season, there are singularly 
few cases of enteric fever ?—Yes. 


17974. Has that anything to do with the oyster or 
shell fish question, do you think?—No, I should not 
say so. You see, I have pointed out that the autumnal 
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increase in cases attributable to shell fish ; and I have 
said that contaminated shell fish are therefore not the 
cause. Now, it is quite likely that the same course of 
events 1s happening elsewhere—that the autumnal or 
other increase comes first, and the autumnal increase 
leads to the increased deposit of enteric matter 
in the shell fish in the layimgs, and that you corse- 
quently get the increased number of cases ascribable 
to shell fish. I should put it m that way. 


17975. But, presuming mussels and cockles and foreign 
oysters are eaten during those three or four months ?— 
Oh, no; the close season for mussels is from the 1st 
April to the 1st September, is it not? 


‘17976. There is no close season in Ireland, for in- 
stance; they are sent over here all the year round, I 
take it?—Well, I imagine there is a great increase in 
the amount of mussels consumed in September. 


17977. Take the foreign oyster during that period ; 
there is a falling off in the number of cases of enteric 
fever ?—Yes, that 1s so. 


17978. Still you are singularly free from cases of 
enteric fever in those four months ?—Oh, that is so. 


17979. How do you explain that ?—I do not profess to 
explain that. I may tell you that brings us back to the 
question where the shell fish consumed in Manchester 
come from, and I understand that the London and Man- 
chester Oyster Company have very large layings in Loch 
Ryan, in Scotland. I do not wish to imply—t really do 
not know where the bulk of the oysters which are con- 
sumed in Manchester are derived from. 


17980. Would not the foreign oysters be imported 
direct from America during those four months ?— 
Oh, no; they are all taken during those months trom 
layings where they have been put down in the spring. 


17981. Is it not rather an extraordinary fact that 
during those four months of the year you are practically 
free from enteric, although the people must continue to 
eat shell fish, cockies and oysters—foreign oysters. to 
some extent ?—Yes, it isso, certainly. . ~ 


17982. And you have, week after week, I see, for those 
particular months, no cases: of disease connected. with 
shell fish?—Yes, that is so, of course. It. is certainly 
the more remarkable that one laying—namely, at Clee- 
thorpes—is a laying which has been proved to have been 
contaminated, and there is no doubt that a considerable 
quantity of American oysters are laid down at Clee- 
thorpes, 


17983. Well, they do not give rise to disease in these 
particular months ?—They do not appear to do so, 


17984. With regard to your suggested measures, I 
suppose the best way to reassure the public is to protect 
the public against a recurrence of these scares ?—It takes 
a little time, excuse me, to consider a question such as 
you put to me, and I should like to see if I have any 
information here as to the quantity of oysters brought 
into the market in summer. I think it is very probable, 
however, considering how rapidly they succumb to the 
hot weather, that the amount of oysters consumed is 
very much less in summer in the warm months. 
No doubt a large number of oysters are consumed at sea- 
side places by trippers—American oysters, which are 
taken direct, even during the warm weather, from the 
layings; but that is in the middle and towards the end 
of August, and the period of immunity is then ex- 
hausted. I think that is probably the explanation why 
you get so few cases in summer. 


17985. Still, to set against that I see that the person 
from whom you get the information here as to the 
quantities coming in, states that most of these mussels 
are condemned in the hot weather, so there must be a 
large amount coming in?—Oysters, no; the quantity 
of oysters is only 2,876 lbs. 


17986. Mussels?—The quantity of mussels con- 
demned is certainly very large, but then if you read 
further on he explains that is chiefly when the weather 
is warm in September and October, and the mussel 
season begins on the lst September, so there is no in- 
consistency on that point. It may be added that 
enteric fever shows a subsidence at the commencement 
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of the four months, which is sustained throughout. If 
this holds also at seaside places there is less infective 
matter going on to the bed during the four months. 


17987. Well, we may pass from that. About the 
measures you suggest; you say that you desire to re- 
assure the public. I suppose the best way to reassure 
the public would be to protect them against the con- 
tinuance of this disease P—Oh, yes; it is the only way, 


17988. With regard to the Rivers Board, do you mean 
the local sanitary authorities are to be passed over 
altogether in dealing with this matter?—Yes, I think 
so; it is a matter of fisheries, and I think that these 
might very reasonably be handed over. 


17489. Is it not entirely a public health question P— 
Yes, it is a public health question. 


17990. The question of dealing with these oysters ; 
dealing with food coming in?—Yes. 


17991. Would there not be a difficulty with regard to 
the medical officer of health, who is the servant, or the 
officer rather, of the local authority—the local sanitary 
authority ?—Yes. 


17992. And you desire, apparently, to put him into 
direct communication with the Local Government Board 
without any reference to the local authority which em- 
ploys him ; would not that be likely to cause difficulty ? 
—But he makes his report—the proposal which I have 
made is that he shall state in his annual report, not that 
he shall communicate direct except in case of an out- 
break. 


17993. Yes?—But I do not wish to imply that he is 
not to report also to his sanitary authority. 


17994. No, but you exclude the sanitary authority 
from having anything whatever to do with this ques- 
tion of shell fish by handing their functions over to the 
Rivers Board ?—Yes; well, that is the suggestion made, 
and I think it is a very suitable one. 


17995. Are not the estuaries really more in the hands 
of the local authorities than the rivers >—Yes, one would 
think the protection of the estuaries was the function of 
the local sanitary authorities. 


17996. Who discharge their sewers into them?—Who 
discharge their sewers into them. 


17997. I suppose you regard the sanitary authority as 
being rather involved themselves in the matterP—I 
think it is desirable to create an independent authority 
to deal with the question, certainly. But I see no 
reason why the subject should not be at present dealt 
with by the Local Government Board and Sanitary 
Authorities pending the constitution of Rivers Board. 


17998. Oh, yes, you may have the independent central 
authority, just as you have got the Local Government 
Board at the present moment to deal with sanitary 
authorities P—You have companies who deal with these 
oyster layings, and you have the sanitary authorities who 
have certain rights for the admission of sewage into 
tidal waters, and although I think that in general all 
sanitary matters should be dealt with by local authori- 
ties, yet in consideration of the special circumstances, I 
think it is desirable to create an independent authority. 


17999. And you think there would be no risk of fric- 
tion between the sanitary authority and the medical 
officer of health in the matter ?—Oh, I am quite willing 
to modify that statement to the effect that the sanitary 
authority shall report to the Local Government Board. 


18000. That the report should go through the sanitary 
authority ?—That the report should go through the sani- 
tary authority. I have no wish to bring the medical 
officer of health into direct relation to the Local Govern- 


nie Board without his Authority ; I did not intend 
at, 


18001. You see there might be difficulties, I think, if 
you pass over the local authorities?—Yes, I did not 
intend that; that is a matter which I should regard 
merely as a formal question. I had no intention of 
suggesting that he should pass over his local authority. 


18002. What do you mean precisely by “risk of con- 
tamination”? You speak of the “risk of contamina- 
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tion” in your measures that you would suggest. You 
speak of layings, fattening and storage beéls, from which 
shell fish are taken direct to the market, and which, in 
the opinion of the Local Government Board, are exposed 
to the risk of contamination by faecal matter, should be 
disused. What do you mean precisely by “risk of con- 
tamination ” ?—Well, where it is quite clear that faecal} 
matter must be carried into the layings—it must be 
carried into the layings owing to the introduction of 
such matter from the sewers, but there is much danger 
that this faecal matter shall find its way into the 
layings. 


18003. Suppose you have a purification scheme, and you 
have got a large town or city discharging its sewage 
after purification into an estuary, what degree of purifi- 
cation would satisfy you—suppose there were oyster 
layings within the vicinity, say within a mile or two of 
the outfall works ?—Well, no doubt that raises questions 
of some difficulty. 


18004. But those are administrative difficulties that 
some people will have to contend with hereafter ; we 
would like to have your opinion upon the question of 
risk of contamination ?—Oh, I am aware that it is a 
matter which will have to be carefully weighed. In 
certain cases where the sewage is carried within a short 
distance of the layings, I should not admit any degree 
of purification as sufficient. 


18005. Any degree of purification’—No, I should 
not. 


18006. What do you mean by a short distance ?— 
Well within 200 or 500 yards, or where sewage was 
carried a considerable distance in a narrow channel. 


18007. You think that 200 or 300 yards of sea waier 
in itself would purify ?—I do not know of any degree 
of purification short of passing the sewage through a 
considerable quantity of land which would render it 
reasonably innocuous if taken within a short distance 
of an oyster laying. In other cases, of course, it might 
be sufficient if a very large amount of precipitation 
had occurred and the clear effluent were discharged 
at a greater distance from the layings. 


18008. The number of pathogenic organisms would not 
affect it to any great extent, would it?—Oh, surely ; 
there is no doubt that what danger exists exists partly 
because the infection is carried in clumps, so to speak ; 
it is very unequally carried, and with proper treatment 
of the sewage the bacilli would be equally diffused in the 
effluent, and the danger would be much less when such 
an effluent was mixed with a large quantity of pure 
water. Besides that, with any proper precipitation 
scheme, the great bulk of the infectious germs would 
be thrown down. 


18009. Then you think the risk would not be so 
very great?—I do not say so; I think it is all a 
matter of degree. Each case, I am quite clear, would 
have to be considered by itself. No doubt that is a 
question which raises important issues. 


18010. Very important administrative issues ?—Very 
important administrative issues. 


18011. Very ?—One would have to determine in what 
cases it would be hopeless to deal with sewage, and in 
other cases where the sewage was introduced at a very 
considerable distance from the layings, what degree 
of purification would suffice to remove the danger /— 
No doubt that would be a question for the Rivers. 
Boards. 


18012. With regard to compensation, who do you 
suggest should compensate these fishery owners ?— 
Well, I presume that would be a matter for the Govern- 
ment. 


18013. You think the Government ought to do so?—I 
see no other source from which they could be compen- 
sated, 


18014. Would you tell me why they ought to be 
compensated at all?—Well, I have only said that the 
question of compensation might arise ; if people have 
prescriptive rights which you suddenly deprive them ~ 
of, the question of compensation always does arise. 


18015. You do not compensate a fish merchant if 
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you seize his fish which he brings impure to the 
market ; you destroy it, and you prosecute him ?—No, 
but if you have created—and I presume the Board of 
Trade has created—prescriptive rights in certain areas, 
and if it should be found impracticable for particular 
companies to find other layings, then in that case I 
should say the question of compensation might pro- 
perly arise. 


18016. But the butcher has got no prescriptive right 
to send tuberculous meat into the market and to sell 
it. Why should the fishery owners have prescriptive 
rights to send fish which is capable of communicating 
disease into the market?—Oh, I do not say; but you 
do not destroy the whole of a butcher’s meat because 
one animal is shown to be tuberculéus; you do not 
destroy the whole of the farmer’s stock because one 
animal is shown to be tuberculous, but if you find a 
certain amount of danger arises in connection with a 
limited number of oysters from a laying; then the 
proposal is to entirely disuse the laying. I do not know 
that the circumstances are quite analogous. 


18017. Suppose the oyster bed has been put down 
after the sewer has been constructed, do you not think 
that the oyster merchant or the owner of the fishery 
ought to try to protect himself? Why should he be 
compensated? Suppose he deliberately puts his laying 
in a polluted source, why ;should he be compensated ? 
—TI do not say that, I only say in certain instances the 
question of compensation might arise. I do not wish 
to dogmatise upon the subject. I am asked what 
would be the administrative difficulties, and I have 
mentioned that as one of the difficulties which might 
arise. As to the question in the particular instance 
which! you mention, it is perfectly true that no com- 
pany ought to have put down shell fish in such a situa- 
tion, but it has to be considered, of course, that they 
did put them down before it was understood that 
enteric fever was liable to arise, and I presume that 
they put them down also with the sanction of the Board 
of Trade, so that it is in some degree a Government 
question. However, I do not wish to dogmatise upon 
that ; I only mention it as one of the difficulties which 
is liable to arise, and which would have to be con- 
sidered. 


18018. Just one question more with regard to foreign 
oysters ; would a certificate of origin as to the purity 
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you?—I believe a certificate of purity is given, is it 
not? But your question is with regard to all foreign 
oysters. 


18019. Yes ?—In each case? 


18020. Yes ?—Given by the Government of the respec- 
tive countries ? 


18021. Yes ?—Yes, well, of course, considering the 
whole of the practical difficulties which would arise, 
especially having regard to the American oysters, which 
I have really no doubt are comparatively free from 
disease, I think that might be enough. But there 
is this to be said, that when you have got such a cer- 
tificate it might still be possible to import oysters under 
cover of the certificate from layings which were not 
free from contamination. I mean to say that the cer- 
tificate given in respect of oysters taken from a pure 
source might be used to cover other shell fish. That 
is the only difficulty that I see in connection with 
that. I think, however, that, having regard to the 
practical difficulties of that question, perhaps such a 
certificate ought to satisfy one. The whole of the ques- 
tion is evidently an extremely difficult one. I have 
felt that in endeavouring to consider it, though I still 
think that all shell fish should be relaid in pure home 
waters before consumption. 

18022. (Colonel Harding.) Have you formed any 
opinion of your own, or do you know of any investiga- 
tion having been made to ascertain whether the con- 
sumption of mussels, apart from their contamination, 
is likely to give rise to disease ; in other words, whether 
uncontaminated mussels are wholesome food ?—I have 
no reason to suppose otherwise. Of course, no doubt 
mussels have on various occasions produced a special 
form of poisoning, but I have not the slightest reason 
to suppose that mussels from perfectly pure sea beds 
—from beds lying in perfectly pure sea water—are 
other than wholesome food. 

18023. Your impression is that, apart from contami- 
nation, the consumption of mussels is a safe one ?— 
Oh, yes, I think so, certainly. 


Dr. J. C. TuresH, Medical Officer of Health, Essex, called in; and Examined. 


18024. (Chairman.) You are Dr. Thresh, the Medical 
Officer of Health for Essex ?—Yes. 


18025. Are you of opinion that shell fish can be con- 
taminated, and prove injurious to human beings; and 
will you give us your experiences om the question 7— 

During the past few years a considerable number of 
eases of enteric fever have occurred in KEssex, 
attributed to the consumption of shell fish, chiefly 
oysters and cockles. At first the opinion that such 
shell fish could be the means of causing enteric fever 
was greatly doubted, the evidence in many cases not 
being absolutely conclusive. Now, however, the 
cumulative evidence of a series of outbreaks in this 
county and elsewhere has convinced the most sceptical 
that under certaim conditions cockles and oysters may 
serve as the media whereby the infection of enteric 
fever is disseminated. 


Such being the case, I have from time to time made 
reports to the Essex County Council upon imvestiga- 
tions made at my own initiative, or at the request of 
local authorities or the owners of shell fish layings. 


The majority of the cases of enteric fever in this 
county, which have been attributed to eating oysters, 
were infected by oysters purchased at Brightlingsea 
or taken from the Brightlingsea layings, but many 
cases of oyster infection were also attributed to shell 
fish purchased at Southend. Infection by cockles was 
almost entirely limited to cockles taken from Leigh 
Creek, though many cases occurred at Shoeburyness, 
attributed by me to cockles collected from the pol- 
luted foreshore opposite that town. 


The above limitation is of great importance, as the 
above places are those where the shell fish layings 
were, or are, subject to gross pollution from sewage. 
The oyster layings in the Pyefleet, off Tollesbury, in 
the Crouch and Roach, which are not obviously liable 
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to gross pollution, have never been implicated. I 
cannot call to mind amy case of enteric fever which 
has been attributed to oysters taken’ from these 
layings. 

From time to time, when outbreaks of enteric fever 
occurred, attributed to oysters or cockles, I have 
visited the implicated layings, taken samples, and 
submitted them to bacteriological examination. The 
results have not always been what I expected, that 
is to say, whilst I found the bacillus coli communis 
and the B. enteritidis sporogenes in nearly all cockles 
from layings which were obviously sewage polluted, I 
also found them in a smaller proportion of cases in 
oysters and cockles which I had reason to believe were 
not sewage polluted. 

In connection with my investigation of the cockles at 
Leigh, I examined batches taken from about half-a- 
dozen different places at the mouth of the Thames, 
and in every batch I found the B. coli communis and 
the B. enteritidis sporogenes. Apparently all were 
polluted. At this stage I consulted Dr. Bulstrode, 
and he kindly obtained for me a bag of cockles taken 
from what he considered the safest ground around the 
English coast, sands near Grange in Morecambe Bay. 
These I examined on December 20th, and in them I 
found both the organisms giving the reactions I have 
considered characteristic of B. coli communis and B. 
er.teritidis sporogenes. 

My faith in bacteriological examinations was some- 
what shaken. Either my tests were not conclusive 
proof ‘of sewage contamination, or sewage was to be 
found everywhere, and it seemed probable, or at least 
possible, that organisms closely resembling those 
found in the human intestines might occur in shell 
fish without being derived from human excrement. 

In a report published in the “Lancet” on December 
6th, 1902, on an “ Outbreak of Typhoid Fever and other 
illness due to Oysters,” I give an account of a series 
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of cases of typhoid fever and diarrhoea, undoubtedly 
due to the consumption of oysters from St. Osyth 
Creek, In these oysters I did not find the B. coli 
communis but a bacillus, which I believe is the B. 
enteritidis sporogenes, was found in nearly all, and ata 
later date, when I examined the water from this creek, 
I found the B. coli communis in 1 c.c, and the B. en- 
teritidis sporogenes in 250 c.c. 


Although the creek water was bacteriologically un- 
satisfactory, the fact remained that of the enormous 
number of Portuguese oysters taken from this creek 
only a few sold in a certain place, to wit, Mistley, had 
been suspected of causing illness. Moreover, the 
extent of the pollution in this creek must be very 
small, and it is impossible to conceive that a localised 
portion of the creek could have become specifically 
contaminated. If such slight contamination as occurs 
here cam infect a few only out of a series of layings, 
then it would appear as if no layimgs im the county 
could be considered absolutely safe. I am driven to 
the conclusion ‘that the oysters which caused the 
typhoid fever became infected after being taken from 
St. Osyth Creek, probably by the very polluted water 
found in the River Stour at Mistley. (The crude 
sewage of Manningtree and Mistley runs into the river 
not far from where the boat from which the oysters 
were sold. was moored at Mistley). 


I have referred to the above examinations to indicate 
the extent and nature of my experience prior to the 
commencement of this year, when the “oyster scare”’ 
again. directed my attention to the layings on the Essex 
coast. 


I should also state that I had been impressed by the 
fact that in the accounts of outbreaks occurring outside 
Essex, the shell fish implicated had, I believe, in. every 
instance been taken from layings which on inspection 
were found to be obviously polluted with sewage. 


My recent investigations, therefore, have been based 
upon conclusions at which I had arrived from previous 
experience, and from a consideration of the facts pub- 
lished in connection with outbreaks which had occurred 
outside the county. 


These conclusions are that the safety or otherwise 


of any given laying can only be decided after taking 


into consideration a number of factors, and that these 
factors vary in importance. I arrange these as under 
in the order of their importance, in my opinion :— 


(1) An examination of the surroundings of the 
laying to ascertain exactly the possible 
sources of pollution, their quality and 
extent. 


(2) The bacteriological examination of the water 
taken from over the layings, preferably at 
low tide. 


(3) The bacteriological examination of the oysters 
from the laying 


(4) The chemical analysis of the water referred to 
in (2). 


As my mode of procedure has not been quite uniform 
T will now give briefly am account of the examinations 
I have made during the present year, and the con- 
clusions at which I have arrived as the result thereof. 


Brightlingsea Layings.—These I have inspected 
many times. The sewage at Brightlingsea is now 
treated by chemicals coarsely filtered through 
matting, then allowed to accumulate in a settling 
tank, and the effluent drawn off and discharged into 
the Colne estuary at a point decided upon by Dr. Bul- 
strode and myself as a result of float experiments. 
The discharge takes place on the ebb, and is completed 
two hours before the turn of the tide. The estuary 
is about half-a-mile wide here at low water. (Vide 
map). The layings nearest the sewer outfall have been 
abandoned. The pollution of the Colne otherwise 
remains as described in Dr. Bulstrode’s report to the 
Local Government Board. Compared with the 
enormous volume of water which enters the estuary 
twice a day, the pollution by sewage must be almost 
infinitesimal, yet In my opinion it is such as to admit 
of detection ‘bacteriologically. The conditions in 
Brightlingsea and St. Osyth channels are practically 
identical, they farm part of one and the same creek. 
The crevk from St. Osyth receives slon-water from 

- 


ROYAL COMMISSION ON SEWAGE DISPOSAL. 


three or four cottages, and as far as I can ascertain 
this 1s all the sewage which enters the Brightlingsea 
creek directly. 


On February 5th the Clerk to the Brightlingsea 
Urban District Council obtained for me two samples of 
water, one from over the Brightlingsea layings and 
the other from over the St. Osyth layings. These he 
certified had been taken by himself and sent off to me 
by the next train. 


They were examined bacteriologically only, and the 
results given on the Table attached. 


The results not being entirely satisfactory, | com- 
municated with the Clerk, Mr. Osborn, and upon re- 
ceipt of his reply, stating that he had received a report 
from Dr. Klein on s batch of 25 oysters from the creek 


stating that they were “not polluted,” I concluded — 


that 1 had sbetter let the matter rest for the present, 
especially as I had undertaken to investigate the Pye- 
fleet layings, which are in the same estuary, for the 
Colne Fishery Board. 


On March 19th I inspected the Pyefleet, using the 
steamers belonging to the Board. I commenced with 
tide at its lowest, and remained there for about five 
hours. I anticipated that the pollution, (if any) would 
be most obvious soon after the tide commenced toi flow. 
The low tide also enabled me to examine the mud 
banks on both sides of the Colne, from its mouth to the 
Pyefleet entrance. Samples of water were taken, many 
dredgings were made, and each dredging was 
examined to ascertain if there was any discoloured 
mud brought up, and samples of some of the weeds and 
debris were collected in proper bottles. From special 
dredgings made at points indicated by myself I took 
samples of oysters. I ate a few from each batch. I 
visited Pewit Island and examined the oyster pits, 
made enquiries about barges entering the Pyefleet, etc., 
and assured myself, as I had done on more than one 
occasion before, that no polluting matter derived from 
drains, farms, or other similar sources, enters: the 
an unless it be with the tidal water from the 

olne. 


Four samples of water were collected, three batches 


of oysters, two samples of dredgings, and one sample of 
mud from the bottom of an oyster pit on Pewit Island. 


To complete the examination I got the manager of the 
Board to collect for me three other samples of water at 
the height of the incoming tide, one from off Sandy 
Point, another from Mersea flats, and the third from the 
open sea beyond Colne Point. 


All these samples have been examined, and the results 
are given in the appended Table. 


Basing my conclusions upon the evidence of experi- 


ence, and the various examinations just recorded, I 
reported “in my opinion the Pyefleet layings are quite 
satisfactory, and that oysters therefrom can be con- 
sumed without the slightest risk.” 


Tollesbury Layings.—Since Dr. Bulstrode’s report a! 
small bacterial installation has been constructed at. 


Tollesbury for treating the sewage, and the effluent is 
discharged on to the salting bounding the Woodrup 
Creek. The village is provided with pail closets 
are only one or two water-closets in the whole place. 
The sewage effluent is lost on the saltings, and its 
presence cannot be detected by inspection more than 
one or two yards from the outlet. The nearest layings 
belong to private owners. and are over one mile away in 
the North and South Channels. 


There | 


They are surrounded . — 


by saltings and marshes, and I can find no possible ~ 


sources of pollution. 


Mr. Banyard, the Rural District Councillor for Tolles- 
bury, himself obtained and delivered to me two samples 
of water taken from the North and South Channels 
respectively, and also about 50 oysters taken from the 
beds there. 


The water, in the amounts examined, gave no indica- 
tions of the presence of either the B. coli communis or 
the B. enteritidis sporogenes, 
not made. Neither of the above organisms was found 
in the oysters examined. Vide Table. ; 


In this case I zeported that the layings were per-— : 
Banyard sent me , 


fectly satisfactory. Later, Mr. 
another batch of oysters from the Upper and Lower 
Grounds of A EK. Chatterton and Co. These were 


A chemical analysis was _ 
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examined, and the Table shows that the B. coli com- 
munis was not found in a single instance, and the B. 
enteritidis sporogenes only once. I expressed the 
opinion that these oysters were quite satisfactory. 


Still later, Mr. Banyard obtained for me three samples 
of oysters from the laying of the Tollesbury and Mersea 
Fishery Company, one from the south shore, another 
from the Deep, and the third from Thursfleet. I did not 
visit any of these layings. A large map was sent me 
showing the position of the layings and the points from 
which the oysters had been dredged. I know the 
locality well, having cruised a good deal in the neigh- 
bourhood, and the nearest possible source of pollution 
is a little slop water which enters the Strood Channel 
from a drain near the Victory Inn on Mersea Island. 
This enters a different channel, and the two channels 
cnly communicate about a mile below’ I did not think 
it necessary to have any sample of the water. It must 
be the same as in the adjoining channels. 


Here again, out of a series of 12 experiments, the B. 
coli communis was not detected in a single instance, and 
the B. enteritidis sporogenes only once. 


I regard these results as eminently satisfactory, and 
reported this to the company. 


About the layings at Tollesbury I certainly think 
there can be no question as to their satisfactory charac- 
ter. If they are not safe, there cannot be any safe lay- 


ings round the coast. 


The Crouch Layings.—The Burnham layings were ex- 
amined at the request of the Burnham Urban District 
Council. I visited the town on January 7th, and first 
made a careful examination of the sewage works. Since 
Dr. Bulstrode’s report a very complete system of sewage 
treatment has been installed, consisting of primary and 
secondary coke bacteria beds and a large storm filter. I 
have watched these works from their completion. The 
effluent is always fairly clear, and of good quality 
chemically. It averages 30,000 gallons per diem in 
dry weather. Nearly all the cottages and houses 


have water-closets. There is no storm overflow, 
so that all the sewage is treated before being 
discharged. The effluent is discharged into a 


marsh ditch, and some half mile below after becoming 
further diluted with the water from another ditch it is 
discharged on the outgoing tide into the river. I ex- 
amined the river at low tide, and found no signs of 
deposit on the mud near the outfall. I then rowed out 
over the layings and took samples of river water there. 
The analyses of the river waters are given in the 
tables. The fattening beds are fully 34 miles further 
down the river. The only possible sources of pollu- 
tion are from the above effluent outfall and from the 
Rochford outfall into the Roach, which enters the 
Crouch between the town of Burnham and the fatten- 
ing beds. The river here is # to 1 mile in width, so 
that the effluents entering at points miles away must 
be diluted a million of times. Samples of oysters were 
collected for me from the fattening beds and two 
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samples of water. These waters were examined bac- 
teriologically, and no sewage pollution was detected 
in the quantities examined. The oysters were also 
examined, and out of six no reaction for the B. coli 
communis was obtained, but in two instances the 
reaction for B, enteritidis sporogenes was given. 


Taking everything into consideration, I reported that, 
in my opinion, these layings were perfectly satisfactory. 

The only other layings examined are those in the 
River Roach and its offshoot, the Potten Creek, and 
the results are interesting, since they revealed a pos- 
sible source of danger hitherto unsuspected. The only 
source of pollution with which I was acquainted was 
the sewage effluent from Rochford. I examined the 
river between Rochford and the lock at Stanbridge 
Mill. It was in a most filthy condition. I had the 
sluice gate opened, the tide being low, and after a 
time the water which passed through was black and 
offensive in the extreme. This lock, however, is about 
six miles above the fattening beds, and even this foul 
effluent becomes lost to vision a little distance below, 
where the river becomes much wider. The layings be- 
tween the mill and Potten Creek must be liable to occa- 
sional pollution. The filthy sediment which comes down 
when the gates are open may settle on the beds. Mr. 
Wiseman, one of the principal oyster merchants on the 
Roach, and who accompanied me, at a later date, wished 
me to examine some of the oysters, as he believed that 
T should find that they were not affected by the sewage. 
He accordingly collected for me a _ batch from the 
“Cock’s”” laying which are on the north bank of the 
Roach, opposite Potten Creek, and a batch from the 
Potten layings near Wakering Ferry. Samples of 
water taken at low tide over both layings were also 
collected. 


The analysis will be found duly recorded in the 


table. The results, in my opinion, show that, at the 
time, the water and oysters from Cock’s layings were 
not affected bv sewage, but that the water and oysters 
from Potten Creek appeared to be so affected. 


This was exactly opposite to what I had anticipated, 
but further inquiry led to the discovery that a large 
number of barges- discharge at a wharf in Potten 
Creeek, at a point half a mile above the layings. These 
barges bring house refuse from London for the use of 
the Wakering brickmakers. After unloading they 
pump out the offensive and highly polluted bilge water 
into the creek. As there is quite a fleet of vessels 
engaged in this traffic, and as many as six (?) may be 
discharged in a day, the pollution of the creek may be 
serious. 


I reported that the oysters from the “ Cock’s” laying 
showed no signs of contaminaton, but that I did not 
regard it safe to take oysters direct from there for 


, sale, and that the Potten layings were contaminated 
} with sewage or manurial matter. 
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BACTERIOLOGICAL Examination of Water taken from over or near Layings.—J. C. Thresh. 
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_ Where a motile bacillus was found in the phenol broth, this broth was used for inoculating milk, glucose gelatine, 
litmus lactose solution and plain broth, and the results are recorded in the las four columns. 
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the River Roach and Potten 
Wakering Sarena pee 
two vessels in the creek from whic ndon house 
ewe was being discharged. Although much care was 
obviously being taken to prevent the filth getting into 
the creek, the tide being low, I could see a certain 
amount embedded in the mud around. This 
was half a mile above the layings. The manager of 
the brickfields assured me that no bilge water was ever 
pumped into the creek, but a man with me asserted 
that he had seen this done. I could not find any drain- 
age from a house or farm entering the creek. _ Thames 
water enters every tide, and may bring up a little pol- 
luting matter, and I am inclined to think, from the 
inspection, that there is nothing here which could so 
affect the oysters as to render them unsafe for use as 
human food. 

London manure is largely brought by barges into 
Essex, and sometimes unloaded not far from oyster 
layings. 

18026. Then I ask you whether you consider the rules 
in regard to shell fish can be amended, and if so, in what 
respect 2—I certainly think there should be some amend- 
ment. It is very difficult to say how that can be carried 
into effect. The chief thing, in my opinion, is the 
position of the layings from which the shell fish are 
taken. 

18027. Do you consider that these layings ought to be 
registered ?—Yes, I think every laying should be regis- 
tered. 

19028. And that there should be some authority which 
should be charged with the inspection ?—Quite so. 


18029. Well, now, have you at all considered what 
that authority should be?—Well, I consider it should 
either be the Local Government Board or the County 
Councils; I am inclined to think the Local Govern- 
ment Board. 


18030. You would be in favour of a central authority ? 
_-A central authority would not be amenable to local 
influences, like the local authorities are. 

18031. (Sir Michael Foster.) That is your objection to 
the local authorities, that they are amenable to un- 


desirable local influences ?—I am sorry to say that is the 
case. 


I have since inspected 


18032. (Chairman.) I do not know whether you have 
seen any of the reports of this Commission ?—Yes, I 
think I have seem them all. 


18033. Well, would you be disposed to think that if 
such a central authority as we propose and the Rivers 
Boards, which should have the control of the country, 
were established, these authorities would be suitable 
for undertaking the control of the layings?—The River 
Boards ? 

18034. Well, we propose to divide the country into 
districts P—Yes. 

18035. With a River Board to look after each dis- 
trict and generally to protect it?—It is only a question 
of making the Boards sufficiently large or representative, 
so that too much influence from any particular locality 
cannot be brought to bear upon them. 


18036. Might I take it that you would consider these 
Rivers Boards, with a central authority or the Local 
Government Board at their back, as suitable authorities 
for looking after the layings of shell fish —Yes, I should 
think they ought to be quite suitable. 

18037. (Sir Michael Foster.) I rather gather, Dr. 
Thresh, from statements you have laid before us, that 
in the earlier researches you laid too much stress, and 
you put too much confidence in the mere bacteriological 
results >—Well, I have come to that conclusion. 


18038. You took, I suppose, as the characters of 
bacillus coli communis and bacillus enteritidis sporo- 
genes, those characters which were accepted by the 
bacteriologists ?—Yes, at the time, I think. I based 
my conclusions on the results of actual experience in 
connection with potable waters, and my experience was 
to this effect, that potable waters which gave no indica- 
tion of the presence of the bacillus coli or the bacillus 
enteritidis sporogenes in reasonable quantities, were 
perfectly satisfactory, and where I found either of 
those organisms, almost invariably further investiga- 
tions showed that the waters were liable to pollution. 
I have made so many examinations of that kind that 
T have got a considerable amount of confidence in it. 
When I came to examine cockles, I found that I got 
these organisms in almost all the samples. 


There _ 
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18039. Did you make any distinction as to the number 
of organisms that you found ?—In the water ?_ i 

18040. For instance, in the oyster's; on the. second 
page you are contrasting two sources ; for instance, 
those obtained from sands near Grange, in More- 
cambe Bay, you found both the organisms giving the 
reactions. Did you find them in the the same number 
that you did in the results you spoke of in another lay- 
ing higher up?—No, not quite. I think it is stated 
somewhere in this report that there was little difference 
in the cockles that came from the mouth of the Thames. 
I believe I found them in practically every cockle, and 
T found them in a considerable proportion of those from 
Grange. 

18041. And you were not examining the water in 
which they were lying, were you—that was only the 
cockles >—No, that was only the cockles. 


18042. You take now the accepted characters of bacil- 
lus coli, do you?—Yes, if I were examining a water for 
bacillus coli, or a cockle, or an oyster, first of all, we 
inoculate phenol broth. If a cockle or oyster, ‘1 to 
‘5 c.c. of liquid in shell is added to 10 c.c. If it is a 
water, we take 1, 5, and 10 c.c., mix it with broth to 
bring it to the requisite strength containing ‘05 per 
cent. phenol. That is incubated for 54 hours. If the 
liquid is uniformly turbid a drop is taken out to see 
whether it is a motile baccilus, then from that we make 
plates, McConkey’s solution, litmus lactose, and so on. 


18043. We need not go into the details in your state- 
ments here with regard to glucose, and so on; those 
are applied, I suppose, to a vulture ?—Yes. 


18044. Your bacteriological examination of oyster 
layings ; you are giving the results there ?—Yes. 

18045. You give, you see, glucose litmus and indol? 
—Those have been taken in almost all cases from 


phenol broth. There may have been one or two cases 
in which it was taken from McConkey’s solution. 


18046. Then I gather, do I not, that in addition to 
a bacteriological result you think it is desirable to 
have topographical results. For instance, you say here 
you put them in order of importance, first an examina- 
tion of the surroundings of the layings?—Oh, I 
think that is of vital importance, because you may 
have the opportunity of an occasional pollution. 
For instance, in the River Roach the whole of the 
sewage of Rochford is said to be treated, but after 
treatment it is, if anything, worse than before, and it 
goes direct into the river. About half a mile or three 
quarters lower down are the mill gates, and the sewage 
accumulates there, and there is a thickness of mud 
deposited on the bottom. At the sweet will of the mill 
owner the gates are opened; the whole of this goes 
rushing down the Roach. I had the gates opened 
when I was down there, and the amount of 
filth that went down could not be believed unless 
it was seen—and all that has to go over the oyster 
layings. The mill gates are perhaps not open for a 
couple of months. You examine the layings, the water 
over them, and the oysters themselves, and may find 
them perfectly satisfactory, and yet this pollution 
might occur every now and again. 


18047. After it occurred I suppose you would find the 
evidence on the layings themselves?—Well, that I do 
not know. Unfortunately, I did not get any oysters at 
that time. It would have been rather interesting to 
know whether that was the case or not. But there is 
much turbid matter—a certain amount of it, I think, 
must be deposited there. 


18048. But in any case, instead of trusting to the 
mere bacteriological result, you think you should have 
the topographical result confirmed, as it were, by the 
bacteriological ?—Certainly. 


18049. Very often if the bacteriological evidence is 
not sufficient and the topographical evidence is very 
strong, that will satisfy you?—I think so. | 

18050. You say, “A bacteriological examination of 
the water taken from over the layings, preferably at low 
tide.” That would depend, would it not, upon the exact 
position of the outfall, for instance, in relation to the 
layings? If there was a laying at some distance it 
might be brought up at high tide?—I was thinking 
more of the conditions that obtain in my own county. 
I certainly have found that the waters at low tide are 
always more turbid than the waters at high tide. I 
have made some examinations of the Thames water at 
Leigh, at various states of the tide, coming down and 
coming up, and when the tide is high. When the tide is 
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high the water appears to me quite satisfactory, but 
when it is getting low, going out, you can undoubtedly 
detect sewage both chemically and bacteriologically, 
and the same applies to the Colne. 

18051. One can conceive circumstances in which the 
sewage would be brought to the laying at high tide P— 
Yes, I think it would depend on the position of the 
laying relative to the source of the sewage. 


18052. Then I see you state very strongly: “In my 
opinion the Pyefleet layings are quite satisfactory, 
and that oysters therefrom can be consumed without 
the slightest risk” ?—Well, there we come to a 
question of experience. We know that these oysters 
are used in enormous numbers (for example, at the 
large oyster feasts), and there has never been the 
slightest suspicion of a Pyfleet oyster causing illness ; 
certainly I have never heard of a case. 


18053. So that your result there is based upon experi- 
ence, and not upon examination?—The examination 
bactericlogically was not as satisfactory as 1 should 
have liked. The condition of the Colne is not what I 
should like it to be.* If I had anything to do with the 
Board J should insist upon certain improvements being 
carried out quite quickly. 

18054. Then there is something somewhat similar at 
Mersea ; there the results are topographically very satis- 
factory, are they not ?—Yes.| 


18055. At the same time there is that discharge close 
to the Victory Inn; I mean one sees the drains running ? 
—Quite so; but there is a very considerable distance 
betweef the drain and the oyster layings, and the 
enormous amount of dilution that the small amount of 
sewage gets I think must render it harmless. 

18056. You think it is absolutely impossible, for in- 
stance, for the baccillus typhosus—supposing, we will 
say, there was a case at the Victory Inn, supposing there 
was a case, for instance, a person came down there 
convalescent from typhoid fever, with the urine loaded, 
as it may be, with the bacillus typhosis and discharging 
into that drain there, do you think there would be no 
danger whatever to the layings somewhat lower down ?— 
Yes, but the layings lower down are the local Mersea 
laying, not the ones to which I am referring. I am not 
certain that there is not some danger to some of these 
layings at Mersea; but those belong to small private 
owners, and it is some years since I saw them. I visited 
them with Dr. Cook, and my impression is that the 
Victory drains were a danger to some of these private 
layings. 

18057. I thought this referred to Tollesbury, which is 
close by ?~It is a little way off; a mile westward. 

18058. In the tables you give here I do not quite know 
what your quantities are here in the second table, plus 
and minus; that is present and absent ?—Quite so, plus 
signifies a positive reaction and minus a negative 
reaction. 


18059. And that means bacillus coli P—Yes. 


18060. Simply present in the specimen, is it ?>—Yes; 
do you refer to the oysters or to the waters? 


18061. I am referring to the second. Are these the 
waters—I mean the second, this one (showing) ?—In the 
one which runs longitudinally, the first one, Brightling- 
sea water, you get phenol broth 1 c.c.; it is present in 
lec. ? Yes, the reaction is given by 1 c.c. 


18062. Then you come to the next page, ‘“ Upper Pye- 
fleet ’ P—Yes. 

18063. I see “plus” means “ present,” which I sup- 
pose means that the bacillus coli is present ?>—Yes, in 
1 e.c. (I think there are two dots there indicating ditto) 
the reaction was positive. 

18064. Not in my copy; it is simply “plus” and 
“minus” ?—But on the previous page phenol broth, 
quantity 1 c.c, 

18065. That was not quite clear ?—I may say all be- 
sides phenol broth will be secondary; I ought to have 
marked them “primary” and “ secondary.” , 

18066. For enteritidis do you try the effect upo 
animals ?—No, I do not. I ought to say in connection 
with enteritidis, unless I get the characteristic coagu- 
lum described by Klein, the indication of a pink tint at 


87 


the surface and copious evolution of gas which is in- 
flammable, I should not regard it as bacillus enteri- 
tidis sporogenes, but if I get these I should put it down 
to the bacillus enteritidis sporogenes. I have no oppor- 
tunities for experiments on animals. 


18067. No; otherwise that is a desirable test, is it 
not ?—Yes, I dare say it is, but my experience in con- 
nection with waters is that if you find there has been 
previous sewage pollution 


18068. (Sir William Ramsay.) Do you think that the 
ordinary methods of purification of sewage would so far 
deprive them of bacteria as to make them innocuous P— 
I ao not. 


18069. Then what is to be done; would you recom- 
mend absolute stoppage of the effluent into waters which 
are inhabited by shell fish ?—We are all looking forward 
to the report of this Commission as to what should be 
done. 

18070. That is, would you yourself be in favour of 
sterilising the effluent P—If you could devise some pro- 
cess by which it could be done at a reasonable cost. 





18071. But you regard it as dangerous that ordinary 
effluents should run into waters inhabited by shell fish ? 
—My experience of these effiuents, so far as bacteria is 
concerned, is that they practically contain as many as 
the raw sewage, and they are practically of the same 
character. I examined some the other day from works 
with secondary filter beds, the raw sewage, and a 
sample which had gone through a small septic tank, 
then through a primary bed, and then through a secon- 
dary bed. A certain amount of nitrification had taken 
place, and chemically it was a satisfactory effluent. I 
made dilutions with the sewage and with the effluent and 
tested them as described by Dr. Houston, and I carried 
the dilutions down to a million, and! I got the same 
results in both. 


18072. (Chairman.) I did not quite catch what you 
said it had been through P—It had been through a small 
septic tank. The septic people would say it was not a 
septic tank; it was not large enough; call it a detritus 
chamber if you like, then through primary filter beds 
and secondary filter beds, It gave a perfectly odourless, 
almost colourless, bright, well wrated effluent, and yet 
that evidently contained at least one million microbes 
per c.c. 


18073. (Sir William Ramsay.) Do you know the sew- 
age purification process at Brightlingsea ?—Yes. 

18074. You do not regard that as at least satisfactory ? 
—It is not; it is no bacterial purification at all; it 
keeps out the solid matter, that is about all that it does. 


18075. (Major-General Carey.) Does treatment by 
land make any difference in the number of bacteria P— 
Yes, it does, but it is some time since I made any 
experiments. I must say I was rather surprised that 
there was.suchia large number left in, but not nearly so 
many as when passed through grosser material. I think 
it must follow that. in filtering through land a certain 
proportion is kept back; still, the effluent from land 
always swarms with organisms. 


18076. (Sir William Ramsay.) Do you know any case 
where local inflammation has been produced owing to 
the fishermen cutting their hands with their knives when 
handling mussels? I heard of a case the other day in 
which there was a very severe case of infection of the 
hand, evidently from septic poisoning, and it was a 
yuestion of the hand being removed ?—I never heard of 
one, and, of course, not hearing of one, I have not made 
any inquiries, 

18077. (Chairman.) Did you say that there was a large 
number of bacteria in the effluent after the land treat- 
ment?—Yes. I am afraid I have not any figures here. 
It is a long time since I made the experiments. I did 
some experiments in connection with the Romford and 
the Bishops Stortford sewage farms. 


18078. But do you happen to know whether the land 
treatment was what you would call satisfactory land 
treatment ?—Well, the Romford farm, I think; is one 
of the best managed sewage farms in England. 

18079. Well, then, of course, if you have to compare 
land treatment with artificial treatment, you would heve 
to compare the very best land treatment with the very 





_ * Since this date the new sewage purification works at Colchester have been conipleted. All the sewage is now 


treated on bacteria beds, after subsidence. 
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best artificial treatment ?—Quite so. Of course, wher- 
ever possible, I am in favour of land treatment. 


18080. (Mr. Stafford.) In your statement what evi- 
dence do you refer to as having convinced the most 
sceptical as regards mussels and cockles causing enteric 
fever ?—I regard what has generally been published dur- 
ing the last five or six years 


18081. You say with regard to your own county—the 
county _of which you are Medical Officer of Health P—iIn 
my own county I have had many of these cases ; I have 
not got a list of districts with me, but during the last siz 
or seven years there has not been a year in which I have 
not had several. 


18082. Would you tell us about any particular out 
break ?—I gave details at my last examination with 
reference to an outbreak at Shoeburyness. I do not 
know whether I referred to one at a place called Hey- 
bridge Basin, which certainly convinced me_ that 
cockles could convey the infection of typhoid. fever. 
They had an outbreak of typhoid fever at Heybridge 
Basin, and I found that the one thing common to all 
the patients was that they had eaten cockles ; that they 
had bought them from a certain man who had picked 
them from the mud below, that mud being sewage 
polluted. 


18083. (Sir Michael Foster.) Was that the only thing 
that was common?—The only thing that appeared 
likely to cause typhoid ; but three cases occurred in 
one house in Heybridge Village, which is a mile and 
a half away. Upon inquiry there I found that 
between 14 and 20 days before some cockles had been 
purchased at Heybridge Basin, and taken to this house 
and presented to the family, that they had cooked them 
and eaten them, and out of the four people who ate 
them three had typhoid fever. 


18084. (Mr. Stafford.) Have there been any exten- 
sive outbreaks, then, in Essex, in connection with 
cockles or oysters?—No. Then I refer here to a recent 
one where we had cases at Mistley—some of the patients 
came from Chelmsford—where they all obtained their 
oysters from a man who sold them at Manningtree ; 
these oysters coming from Brightlingsea. All the 
cases were infected at Manningtree, and it was rather a 
considerable outbreak. 


18085. (Sir Michael Foster.) Where is Mistley ?— 
Mistley is on the Stour. 


18086. There are no layings ?—There are no layings. 


18087. (Mr. Stafford.) You say pollution of the creek 
there is very little?—At Mistley ? 


18088. Yes?—At one point it is very marked. The 
whole sewage of Mistley and Manningtree goes out into 
the river and very near the quay, and the mud in the 
summer time is most offensive. For years we have 
been at the authority to try and get something done. 
They did get out a scheme which the Local Government 
Board would not sanction. 





18089. I presume that no mussels disseminate enteric 
fever ?—Well, we have made inquiries about that, but 
T have not heard of a case which I could attribute to 
mussels. 


18090. Are they largely used in the towns?—I do 
not think to anything like the extent of cockles. I 
think not. In Southend you see them; they are ex- 
posed on plates; in our rural district of Essex I very 
rarely see them, whereas I see cockles frequently. 


18091. You have never examined the mussels ?—No. 


18092. You have examined cockles for coli?—Oh, 
yes, a large number. bs 


18093. And do you find cockles always have coli 
bacillus?—In reference to that the Leigh District 
Council and a committee of Southend fishmongers have 
obtained for me cockles from all round the Essex coast, 
starting from about Bradwell right round to Leigh, and 
I found them in all. 


18094. How do you account for that?—I think it 
must be Thames sewage; I do not see what else it 
could be; the London sewage. 


18095. (Sir Michael Foster.) Did you find them in 
abundance ?—Yes, I should say in two out of three, if 
not in all of them. 


18096. In two out of three cockles you got a growth? 
—Yes, it gave the usual indications of coli. I do not 
know when those were done quite—yes, in August of 
last year. Then I tried a number of experiments in 
connection with boiling and rinsing them with 


vinegar. I found that rinsing with vinegar ap- 
peared to sterilise the outside, but when the cockles 
were cut in two you could still find the bacillus coli. 


18097. (Mr. Stafford.) Have you examined the mud or 
sand in which these cockles are found at all?—Only the 
mud about Leigh. 


18098. Did you always find coli in the mud?—No, I 
did not. 


18099. Although you found it in the cockles ?—Yes. 


18100. How do you account for that ?—I do not know 
whether the cockles have some faculty of taking up— 
of conserving these particular organisms. 


18101. You do not suggest that coli is a normal con- 
stituent of the cockle?—Well, I began to think at one 
time that it was. ) 


18102. Have you had any reason to alter your opinion 
now ?—I think that if we bind ourselves to the most 
recent definition of coli we should find that it is not a 
true coli in some instances which I have regarded as. 
the coli. 


18103. There are some coliform organisms ?—For 
instance, I may say that until the last six or seven 
weeks I did not always apply the test litmus lactose 
broth. Since I have applied that I find in regard to the 
number of instances which I should have put down as . 
bacillus coli I have not got the fermentation of that. 
broth, and now I say it is a coli-like organism) very 
likely a proteus, but not a true colli. 


18104. But when you speak of the coli being present 
in nearly all samples of oysters, do you mean the 
bacillus coli communis?—Yes. But we were speaking 
of cockles before. 

18105. Of cockles ?—Yes. 


18106. Are you referring to oysters now ?—You used 
the word “oysters” then, but I think it was a mistake. 


18107. Oysters ; oh! cockles ; have you changed your 
opinion then lately in connection with this matter since. 
you have altered your methods?—No; I still think it. 
is a coli-like organism and indicative of sewage pollu- 
tion. Although it may not be the true coli it is an 
organism we always find associated with sewage or in 
waters that are polluted. 


- 18108. It is sufficiently certain though to let you know 
that there is contamination by sewage matter ?—I have- 
got here a report I made to the County Council 
some little time ago, and in that I say:—“ The above 
results show that the Leigh cockles show no more 
signs of pollution than did those from Carnforth, and 
either both were sewage polluted, or the tests upon 
which we usually depend for detecting sewage pollution 
are fallacious. That such is the case is also indicated. 
by the results of| certain researches in the Thompson- 
Yates Laboratory at Liverpool, and published in Vol. 
II. of their reports. In the present state of our know- 
ledge, therefore, bacteriology cannot be depended upon 
to indicate whether shell fish are polluted or not with 
sewage. This result is also confirmed by a series of 
experiments I have made with oysters from various. 
sources. The Local Government Board should be re- 
quested to have the bacteriology of shell fish and sea 
water thoroughly investigated. At present, therefore, 
we are thrown back upon the examination of the cockle- 
beds and layings, and the result of experience.” That 
was my opinion in February when I reported to the 
County Council ; of course one has had little more ex- 
perience since then. 


18109. What would satisfy you now thab sewage: 
was present ?—Well, before I would certify it from a 
bacteriological examination I should want all the tests 
which I have just enumerated, but in my own mind I 
would feel fairly satisfied if I got all the results which 
I have previously had. 


18110. In your own mind you would be satisfied 7— 
Yes. 


18111. (Sir Michael Foster.), You are ready to accept 
mere bacteriological evidence independent of any topo- 
graphical evidence?—I think that if you get indubit- 
able proof of the presence: of bacillus coli and of the 
bacillus enteritidis, it would be intensely surprising if 
the topographical examination did not show the pre- 
sence of sewage. 

18112. Would you be prepared to trust the former 
alone; are you perfectly sure that the coli and the 
enteritidis come from the sewer?—I do not know 
whether T should: like: to- be absolutely positive: 
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18113. (Mr. Stafford.) Have you found the enteritidis 
sporogenes in these cases in cockles?—Yes, you find 
these when you do not find the coli. Ina large number 
of cases I find the organism which gives the particular 
reactions, but which has not been tested on animals. 


18114. Where you find B. enteritidis, and where you 
find these coli-like organisms, are you prepared to 
certify there was sewage present, although you do not 
find bacillus coli communis—The bacillus enteritidis 
only? No; I would not certify to that effect. 


18115. Without the bacillus coli communis you would 
‘be prepared to certify that there was sewage pollution ? 
—No, oh, no; because often if you do not find the coli 
you find the enteritidis sporogenes ; I think it is proba- 
ble that there has been previous sewage pollution. The 
presence of nitrates in the water indicates that at some 
time the water was polluted, but it does not follow that 
it is polluted at that time or to a dangerous extent. 


18116. Have you been able to bring home to the 
Brightlingsea and Southend oyster merchants the fact of 
their shell fish causing enteric fever ?—I think they are 
doth fully aware of that ; they realise it. 

18117. You have satisfied yourself ?—I think so. 

18118. By investigation P—Yes. 


18119. Could you tell us of any outbreaks in connec- 
tion with them?—Any outbreaks in connection with 
them at Southend have been investigated by Dr. Nash, 
and I do not care to interfere with the local Medical 
Officer. I have met him several times, and I have 
samples of the oysters and cockles, and reports have 
been furnished, and the Southend Corporation have 
taken action to prevent, as far as possible, the sale of 
shell fish there which comes from sewage-polluted 
sources. They have actually given up, I think, some of 
their own beds. 


18120. What about Brightlingsea? — Brightlingsea 
have abandoned certain of their beds, and of course 
they have put down sewage works, which have im- 
proved matters somewhat; but the beds which were 
most liable to pollution have been abandoned. 


18121. They have satisfied themselves that they were 
causing disease >—They were then, but they are not now. 
The only outbreak since the sewage works have been 
completed and those layings abandoned has been that 
outbreak which occurred at Mistley and affected 
Chelmsford. 


18122. (Sir William Ramsay.) I thought you were 
quite dissatisfied with the sewage arrangements at 
Brightlingsea ?-So I was. The old sewers discharged 
quite close to the beds ; now the sewage is carried out 
into the middle of the river. Besides that, the beds 
which were chiefly implicated in the previous outbreaks 
-have been abandoned. 


18123. (Mr. Stafford.) To what extent is shell fish 
the cause of enteric fever, do you know, in the towns in 
Essex ?—Do you mean the number of cases ? 


18124. The percentage of cases due to shell fish as 
compared with those from all causes. The number 
of cases in which there is a fair presumption that it 
is due to shell fish I should say is small. I would not 
like to say what, but on going through the reports for 
the last few years I could get the numbers. 


18125. You would not say that it was 50 per cent. at 
Southend ?—At Southend ? 


18126. Yes?—No, I should not. 
18127. Or at Brightlingsea ?—Nor at Brightlingsea. 


18128. You would not like to hazard an opinion as to 
what the percentage was ?—No, I should not, it is too 
hazardous. Dr. Nash, I believe, thinks that a large pro- 
portion of the cases does arise from shell fish, but when 
I investigated an outbreak which occurred there some 
years ago I went into every house in which an outbreak 
had occurred and made personal investigations, and as 
far as I remember there were not 5 per cent. of the 
patients who had eaten shell fish at all during the period 
when they would become infected. 


18129. As regards River Boards as being the authori- 
ties tor supervising the storage and sale or registering 
shell fish, would not that be passing over the local sani- 
tary authorities?—It would, no doubt, to a certain 
extent. Of course, that is a subject I do not like to 
say too much upon. 


18150. But you think you would rather on the whole 
have an independent authority ?—1 would. 
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18131. Perhaps you think that the sanitary authori- 
ties themselves are rather involved in this question? 
—I think the more thoughtful members of these 
authorities would rather it was in the hands of un inde- 
pendent body than in their hands. 


18132. Would there be any difficulty in the Medical 
Officer of Health acting independently of his own local 
sanitary authority ?—It is a very difficult matter for a 
medical officer of health to act independently of his 
sanitary authority. 


18155. But if thas iaatter is handed over to the Rivers 
Board I presume a medical officer of health must be 
consulted about the pollution of these estuaries ?—Quite 
so; but it may be a very different matter giving them 
information, and making reports to his authority, and 
his authority taking action upon them. The difference 
would be in t*~ action taken on the presentation of the 
reports, not uv. the reports themselves. I think the 
medical officer of health is strong enough; he would 
make the same report in both cases, but the one board 
pote be very much more likely to take action than the 
other. 


18134. But has the medical officer of health to report 
in those cases ?—If the Rivers Boards were the authority 
in those matters, he would report to the Rivers Board, 
I presume. 


18135. Would that not get him into trouble with his 
local sanitary authority?—~He is often getting -into 
trouble with his local sanitary authority ; that would 
not be anything fresh. 


18156. You think he would not mind that ?—They 
have got accustomed to it. 


18137. (Sir Michael Foster.) This Rivers Board would 
be the sanitary authority qua wherever water was con- 
cerned ?—Quite so. 


18158. And so far as water was concerned the sanitary 
authorities would really have nothing to do?—Streams 
and rivers? Yes, they do so little at the present time 
that they cannot complain if someone else steps in and 
does it for them. 


18139. (Colonel Harding.) Have you any doubt as to 
the wholesomeness of uncomtaminated shell fish Of 
uncontaminated 2? 


18140. Yes?—No ; if you are referring to oysters I 
partake of them whenever I have the opportunity; I 
never have any qualms that they are likely to do me 
any harm. 


18141. Have you the same confidence in mussels and 
cockles ?—No. 


18142. I mean quite apart from the question of con- 
tamination?—I should have every confidence in 
cockles ; but one has heard so many cases of poisoning 
occurring from mussels I certainly should not have 
the same confidence in them. 


18143. (Sir Michael Foster.) There is a disease some- 
thing different from that which is caused by mere 
sewage contamination ?—Quite so. 


18144. (Colonel Harding.) There is no danger of en- 
teric, except from sewage contamination?—I think 
not; I have never had reason to suspect it. 


18145. (Sir Michael Foster.) But apparently there is 
evidence with regard to mussels that certain changes do 
take place in the mussel which create a special disease 
when they are eaten ?—I think there is no doubt of it. 
I did have one case of enteric notified, and which I con- 
sidered was not enteric at all, but mussel poisoning ; 
in fact, the medical man himself said afterwards the 
notification was a mistake. 


18146. It was rather in the nature of ptomaine 
poisoning, I suppose?—Yes, it was. 

18147. (Chairman.) Just one question on filtration ; 
have you any experience of the filtration that water- 
works companies adopt ?—Yes. 

i8148. And have you examined the’ final filtrates 
they have got at all?—Well, I have examined the final 
filtrates for about half-a-dozen different water com- 
panies every month for years. 


18149. Now, with their filtration I suppose they can 
get as good a filtrate as any land filtering could do ?~ 
The drinking water. 

18150. Yes.—They can, but, of course, it requires 
very careful supervision. That is where they are con- 
stantly breaking down. We get water for, say, 10 
months in the year perfectly satisfactory ; perhaps 
twice out of the 12 months it is quite unsatisfactory. 
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18151. All I wanted to get at is this—that artificial 
filtration can produce effects as good as you can want? 


—I can produce practically a drinking water from |, 


sewage. I have got a small filter, about a foot high, , 
on my laboratory bench, which I am constantly putting 
sewage through, and I can oxidise the whole of the 
ammonia of nitrates, and you may be surprised, but 
T can get a sterile effluent ; but it is not practicable on 
a large scale. 


18152. (Colonel Harding.) You mean not practicable 
because of financial considerations ’—Yes ; there is only 
a bed of polarite and sand, and below that there is a 
small bulb of earthenware which I got from a Man- 
chester firm. It was useless for somentime, but I got 
some sand from a filter-bed which was nitrifying very 
rapidly, and mixed that with the other material in it. 
For the last four:or five months it sim} trifce the 
whole of the ammonias. 


18153. (Sir Michael Foster.) And the effluent con- 
tains no organisms whatever ?—It is practically sterile. 


18154. No nitrifying organism?—No; they do not 
come through the porcelain. 


18155. (Sir William Ramsay.) The water filters 
through poreclain ?—Yes. 


18156. (Sir Michael Foster.) A kind of Chamberlain 
filter ?—The porcelain is a bulb at the bottom of the 
vessel containing the filtering material; I pour’ the 
sewage on from time to time. 
deluge the whole thing it would come through’ with 
ammonia in it, but put on perhaps half a gallon in a 
day, that would filter through, and it is almost drinking 
water. ' 

18157. If you eat an oyster which: has been exposed 
to sewage contamination and contains bacillus 
typhosus, the danger of eating that oyster must be very 
different if the oyster only contained three or four. 
bacilli or if it contains a million ?—Undoubtedly. 


18158. And yet the evidence that we have as to the 
presence of the organism, in the oyster is simply its 
presence, and not the, amount. of it ?-Very rarely have 
we got any evidence that has proved that they were 
actually present, I think we examine for the baccillus 
coli. 


18159. You mean where there is evidence of bacillus 
coli being present in the oyster, we are only told that 
it is present ?—Quite so. 


Of course, if I were to - 
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18160. It might have been the presence of one bacillus 
which produced the result ?—Yes. 

18161. Well, is it not very desirable that, in esti- 
mating the bacillus.in an oyster, we should know, not — 
simply that it is present, but in what numbers it is 


_ probably present ?—I think it would be better to know 


im what proportion of oysters an organism is present 
rather than the quantity that 1s present in one oyster. 
18162. Then I am wrong in supposing it makes a 
difference whether there is one or a;million inside ?— 
If. you have opened a good:many oysters you will find, — 
in some.very little liquid in the shell, one cubic centi- 
metre ; you will find in another 10 in; but, of course, — 
the liquid is always. poured off before the oyster is eaten, 
and I prefer, roughly, in giving an opinion, to make — 
an incision into the gland of,the-oyster, and take a small 
portion of that with a sterile forcep. 


18163. Have we any evidence of the bacillus coli, or 
of any other coli, passed into. the tissue of the oyster? — 
It is confined to the two chambers and to the intes- 
tines ?—T think go. ; 


18164. So that you might get no result if you opened — 
the tissue—if you cut into the tissue of the oyster with 
a sterile instrument ?—If you cut into the tissue of the 
oyster you will always find in a second or two a°con- — 


siderable amount of liquid comes into the cavity. 


18165. That is the tissue liquid?—Yes. , 


18166. Therefore, properly is free from all extra 
neous organisms?—If you find the extraneous or- 
ganisms in the shell, I think in 99 per cent. of the 
cases you will find them in the body fluid. . . 

18167. Have you made observations. to that effect.2— 
Oh, many. 


/ 18168. Very carefully ?—Yes; they have been’ done 
by myself. 
18169. Roughly, of course, the liquid outside would — 
get mixed with the sewage ?—I ‘have never sterilised © 
the outside of the oyster. ‘ 
_ 18170. I am speaking now of a liquid in the tissue 
itself ?—Yes, I should drain off the liquid ; the oyster 
bulges over perfectly, smooth, and very little liquid — 
adheres to it, and I cut through this. ‘ 
_ 18171. You are cutting an intestine, possibly ?—That 
is the object—to cut through the gland and the intes 
tine as well. 


_18172. Of course, if there is a bacillus in the intes- 
tine, itis in your result ?—Oh, yes. 
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Prof. W. A. Herpman, D.Sce., rn.s., called ; and Examined. 


18173. (Chgirman.), You are, I.think, Professor: Herd- 
man ?—Yes. 

18174. May I ask you whether you consider it possible 
for shellfish to be contaminated. and to become injurious 
to human beings?—Certainly. 

18175. Could you give the Commission any experiences 
of ‘your own on the subject of the contamination of shell- 
fish’—Do you mean on the subject of shellfish becoming 


contaminated with sewage? Well, yes, we haye un- 
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doubted cases in: our sea fisheries district of shellfish 
becoming contaminated with sewage. 


18176, What district are you alluding to?—Lancashire 
what is technically called the Lancashire and Western 
sea fisheries’ district ; if you want a specific instance 


mentioned, I would mention Egremont. I believe. it 


is a known case ; it has got into the papers lately ; I 


know the locality personally. ! 
18177. (Sir Michael Foster.) What was ‘the case there, 


are 
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very briefly}—It was mussels that were very. badly 
polluted, There was an inquiry, and it was per fectly well 
established that the shellfish, were polluted by sewage. 


18178. And it gave. rise to, enteric fever?-—Yes, and. 


there were several cases of illness and at least one, 


death. 


18179. dee nabs Egremont in the Mersey? 
—HEgremont in the Mersey, yes. 


18180. (Chairman.) In this case that you are mention- 
ing, was there a sewage outfall in close proximity to the 
mussel bed?—Yes. 


18181. Do you know at.all the greatest distance between 

a laying bed and a sewage outfall at which contamination 
has been proved?—Oh! that would depend entirely 
upon the lie of. the land, the tidal and, other currents 
of water. There is no point in the distance, as the 
distance would differ very, greatly under different cir- 
cumstances on different coasts ; even at different periods 
of the month, that is to say, it would depend upon the 
strength of the tide, and upon the difference between 
neap tides and ‘spring tides. 


18182. Do you imagine that contamination can be 
carried through any considerable extent of sea water?— 
Yes, I imagine it might, be carried several miles ; if 
you call that a considerable distance? 


18183. (Sir. Michael , Foster.). Have you instances oF 
that, or,on what do you base your opinion?—No, I am 
basing that opinion on general grounds, on, one’s ‘know- 
ledge of estuaries and of the way in which. things are 
carried. Perhaps, I might say, that it has been a-con- 
siderable part of my work during the last 20 years or so 
to tramp. the shores of this country and other. parts of 
Europe, and I have had considerable experience in the 
action of tides, and, have made some experiments with 
floating bodies: what we: call’ drift bottles and’ other 
floating bodies, and arguing from that general knowledge, 
and from the:results of these experiments with floating 
bodies: and bodies suspended in the water, I should say 
the sewage certainly could be carried. several miles, 
although I do not. recollect a specific case of shellfish 
contamination from sewage at that distance. 


18184. (Chairman.) No, but you would declare the 
opinion that there would be a possible danger of, it ?— 
Yes, where there happened to be strong currents. 


18185. (Sir Michael Foster.) That is to say, not only 
certain constituents of the sewage constituents can be 
carried that distance, but that germs in the sewage 
might retain their vitality?—If the germs are in particles 
of the ‘sewage, I do not see why they should not retain 
their vitality. You sée the distance might. be covered 
in quite a short time in a strong current in an estuary. 


18186. (Chairman.) Have you ever examined shell- 
fish yourself to see if they were contaminated?—Oh, yes, 
very often. Are you talking of bacteriological examina- 
tion or general? 

18187. Bacteriological examination?—Well, in -regard 
to bacteriological examination, I should like to say I do 
not consider> myself a bacteriologist, although I have 
worked along with..bacteriologists on many ‘occasions. 
Some of my assistants have. been‘ bacteriologists, and L 
have directed the general enquiries, but ; do not consider 
myself to be a bacteriologist. 


18188. But at any rate you have been present at palsterdt 
ological examinations?—Oh, yes. 


18189. Do you consider that the presence of the bacillus 
coli in oysters is a proof of contamination?—I should 
like to take it along with other proofs. 1 do not think 
really, as far as I know the bacteriological results at present 
—I do not think one could say, that taken by itself, 
and: not: im: very aang amount, that At was an absolute 
proof. i: 

18190. You mean it athe have come without con- 
tanaination?—I think that we want further knowledge 
as to the distribution. of coli in nature not only,-in 
shellfish. fied 

18191. You mean that there might be a bacillus coli 
in the oyster itself, not derived at all from human beings? 


ey ITA! 


—Quite so, it might conceivably be derived, let us say, ° 


from fish or birds. I do not know that it is, but I 
say it conceivably might be. 
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at Brown University, in which he has stated.that coli does. Profi: H..Ave 
not occur naturally in the intestine of the oyster. . 
‘course was also a possibility—that it occurred naturally 


-That.of . 


in the intestine of the oyster. Well, this work of Professor 


; Fuller seems to establish that it déds hot, 


" 18192.) (Sir: Michael Foster.) What' is-the sreferénoe’ box ‘¢ 
that work?—I can give you the reference afterwards ; I’ 


The Flora 
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can send it to you. The title 1 remember, *‘ 
of the Intestine of the Oyster’ 
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Fuller, of Brown University, published within the last . 


year—six months, I believe. He has examined very 
large quantities, many hundreds, I think, of oysters from 
Narragansett Bay, and finds that those from pure water 


never contain coli, and he comes to the conclusion that” 


coli is evidence of pollution of some kind, but whether 


it might not possibly be pollution fonts sources’ non- 


human, I think is still open.-- 


18193. (Chairman.) You think it tosses? it state be, 


even from fish?—I think it is conceivable. Ihave not any 
actual evidence to give you in support of that ; I merely 
instance that as'an example of what I have said before, 


that I think we want further knowledge of the distribution ~ 


of coli in nature. ? 
18194. May we take your opinion to be this, that suppose 


‘a laying, and supposing only a few bacillus coli were’’ 


found in the water by the laying, and that there were no! 


sewage outfall very near, you would consider the sheli-' 


fish that came from that laying to be reasonably safe?’ 


—No. What I should do would be, 1 would insist upon 


a personal inspection of the laying by somebody who knew 


what he was doing, by a scientific man or a fisheries 
inspector who understood about tidal currents’ and who 
could. look for.naked eye evidence on the laying. I 
think it would be very important in a case of that kind 
to make a personal inspection, and 1 should like to say 
that I donot think samples should be taken for bacterio- 
logical) examination by people who are not scientific 
men, or who have not got a sufficient training to under- 


stand what kind of samples they ought to take, what>: 


part of the bed they ought to sample, and: how many 
different parts they ought tosample. I think you can get 


a good deal of naked eye’ evidence as to sewage pollution. 


If I were going to examine a case of that kind, [I should 


certainly first of all examine the Admiralty charts of the. 


neighbourhood of the laying and of sewage outfalls, 
however distant they might be, and: I should see what 
depth of water there was at different parts of the coast, 
how the tidal currents ran, what differences in strength 
they had at spring tides and ‘at neap tides, and I should, 


if necessary, try some experiments with floating bodies’ 


in order to see whether that small amount of coli that 
you speak of meant anything or did not. 


18195. I see; 


examination of the beds, in fact I should consider in 
many instances that tobe just as importantias the bacterio- 
logical evidence. 

18196. (Sir Michael Foster.) 1 take. it, Professor 
Herdman, that you would treat each case as a problem 
by itself?—Y es. 


18197. There mould be a sewer and there would be an 
oyster laying; the problem is, is it possible that that 


- laying is contaminated by bacilli in the sewage?-~Yes. 


18198. In order to answer that question you. would 
require a very careful topographical investigation; together 
with a bacteriological examination ?—That is so. 

18199.. That would -be a special investigation-for each 
case, probably?—I think it ought to be so. 

18200. Because in each ease there would be differences 
of tides and so on?-—Yes. 


18201. It. would not be the mere distance as you said:a 
little while ago2—There would be a very large number of 
circumstances to be considered, and only a scientific 
expert could value those circumstances; is that your 
view 7-—Yes. 


then in fact you would employ an expert. 
to take the-samples?—I lay great stress upon a personal 


18202. Do you think that if that were done then a trust-__ 


worthy opinion might be formed in each ease?—Yes, 
think so. 

18203. As to whether the layings were liable tu con- 
tamination or not?—I think so. May I say with regard 
to a scientific expert, that I think it might be in most 
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cases such a man as a fisheries inspector who had quite 
exact knowledge in regard to tides and evidences such as 
he could see with his eye of sewage contaminations, and 
of course in so far he is a scientific man. 


18204. (Chairman.) Your experience has chiefly been 
in Lancashire; have you had any experience on the 
Continent at all?—Yes, I have examined most of the 
oyster localities in France and in Holland, and some in 
Italy, Spezzia, and one or two others. 


19205. Is there any information about them that you 
could give us or that you think might be useful to us?— 
Well, what kind of information? 


199206. (Sir Michael Foster.) Are the Dutch layings 
liable to pollution, do you think at all?—Yes, some that I 
have seen were not only liable but I should put it more 
strongly, were then polluted. 


18207. Which were those?—Those were layings in the 
neighbourhood of Bergen op Zoom, and in the neighbour- 
hood of a village where I stayed for some days called 
Terseke, on the Scheldt. 


18208. Were those oysters exported at all to England?— 
I understood so. That is probably easily ascertainable ; 
but I think they were. 


18209. The pollution was very obvious, was it?—It was 
quite obvious. I had better say this is several years 
ago; I do not know whether anything has been changed 
since. This was at a time when I undertook to visit 
these places for our Sea lishery Committee in Lancashire, 
and I wrote a report upon the matter at the time. It is 
several years ago now ; but they were very badly polluted, 
T then thought. 


18210. (Chairman.) Have you got any opinion as to 
this. Suppose a polluted oyster came over to England, 
and was placed in clean water, how long would it.tale 
before it ceased to be a source of danger?—Well, Professor 
Boyce and I made a number of experiments some years 
ago on that very point, which we published. I am afraid 
T cannot recollect what number of days it was, but we have 
stated it in print, and it was the result of a considerable 
number of experiments. 


18211. (Sir Michael Foster.) Was it not ten?—Yes, 
probably it was. Would it be sufficient if referred you 
to that statement which we made,*and add that I have 
seen nothing to alter my opinion since. 


18212. Were your oysters in these experiments put in 
as natural condition as possible?—We had them both in 
our laboratories at University College down in cellars 
to keep them cool, an« we also had them at the biological 
station at Pert Erin, in the Isle of Man, where we had 
absolutely pure sea water. 


18213. And subject to flow?—Yes. 


18214. (Chairman.) Do you think that the law about 
shell-fish in England requires amendment ?—-Well, there 
is one point | wanted to make a suggestion in regard 
to, and that is a suggestion that the Sea Fisheries 
Committees—the District Committees—should be given 
an opportunity of being present at any inquiry that is 
going to be held in regard to new sewage schemes, in 
order that they might represent their views if necessary. 
Wou'd that come under what you ask me, is that the 
law you mean? 


18215 Well, I do not know whether you have seen 
any of the former reports of our Commission. In our 
last report we recommend that the country should be 
divided into a certain number of districts, say fifteen 
or sixteen, something like that, and each district placed 
under the charge of a Rivers Board so far as the pollution 
of water is concerned, and that there should be a central 
authority in London to which appeals should be made. 
Now would you be of opinion that if such Rivers Boards 
were created they would be proper tribunals to look into 
oyster laying and shellfish?—How would they be con- 
stituted, these Rivers Boards; would they be like our 
Sea Fisheries Districts ? 


18216. They would probably be combinations of 
county councils?—Yes, that is, like the Sea Fisheries 
District Committee. 


18917. Yes. Well, of course, there are three Rivers 
Boards now in existence, the Mersey and Irwell, and the 
West Riding and the Ribble?—I rather deprecate 
putting that power entirely in the hands of local bodies, 
beeause local interests come ixy so much, 
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18218. There is always an appeal—— 


18219. (Sir Michael Foster.) This is a large local body 
representative of a rivershed or more?—But, still, the 
representatives on it might be particularly interested 
in a particular estuary, might they not? 


18220. Yes; but on the other hand [ imagine that the 


Fishery Committees might be directly represented on that 
body?— Yes. 


18221. If that were necessary in order to ensure har- _ 


monious working between the two, you say this body 
would have the responsibility of all sanitary matters as 
regard water, either fresh, brackish, or saline ; and, 
therefore, must deal with it as a whole?—Would this body 
be acting in the interests of the sewage schemes or of the 
fisheries? 


18222. It would be acting in the interests of the public 
health?—In the interests of the public health. Yes, I 
think so much depends upon how you arrange the con- 
stitution of the body. 


18223. It would have to be constituted so as to have 
for its sole object the public health and the good of the 
nation, because it would have to deal with other industries. 
besides those of fishing?—Chemical., 


18224. It would have to deal with manufacturing 
interests, and while net over-riding the manufacturing 
interests, it would have to see that these would be sub- 
ordinated to the public weal?—I have heard so much 
about the conflicting interests of sewage and shellfish 
amongst local people that one feels that it would be very 
much safer to take the decision of any particular cases 
out of the hands of a purely local body. 


18225. Are you not straining the words ‘ purely 
local ’*?—Probably I am; does not that depend upon 
the degree—— 


18226. (The Secretary.) Might 1 just pomt out that 
probably the conflicts of which Professor Herdman is 
speaking have arisen between sanitary authorities, 
whose duty it is to make sewers, and the fishery peopie. 
The county councils are not sewer-making authorities, 
and as they would be the people from whom the repre- 
sentatives of the Rivers Boards would be obtained, 
probably those conflicts would not arise between them 
and the fishery people?—But you might have individuals 
on this Board who were owners of layings in the estuaries, 
or who were largely interested in the local sewers. 


18227. (Sir Michael Foster.) Or imterested in other 
manufactures?—Yes. They must act as public men. 


18228. (Chairman.) You see the Central Board is 
always there if an appeal seems desirable?—Well, so 
long as you allow an appeal to the Central Board, then, 
I think, perhaps, that safeguards sufficiently. 


18229. (Sir Michael Foster.) Oh, certainly ; that 1s 
part of our recommendation?—Well, then, what I would 
propose—-— 

18230. This body is essentially a sanitary body?~— 
The local body you are speaking of. 


18231. The large local body?—The large local body. 


18232. Whereas your Fisheries Committees are not, — 
necessarily, sanitary bodies, are they?—Oh, no, they act 
in the interests of the fisheries, in the interests—vwell, 
I was going to say of the trades concerned ; but I will 
not quite say that, because the interests of the fisheries 
might not be the interests of the trade at the moment! 
they act in what they consider to be the interests of © 
the fishing industries, not for the present only but for the 
future. 


18233. (Sir William Ramsay.) But may I point out 
that we have had evidence to show that the Fishery 
Boards do not trouble themselves about the results of 
eating diseased oysters, but only about the health of the 
fish which they look after ; that the oyster itself is not 
diseased, but may produce disease in man ; it is not their 
business to produce that remedy?—Quite so; they have 
nothing to do with the public health. 


18234. (Sir Michael Foster.) 1t is a question of public 
health, is it not?—Yes, but I should like to press my 
suggestion that the Fisheries Committee ought to be — 
given some power or right to be present at any inquirics, — 
or to take part in any proceedings in regard to the in- 
stallation of new sewage schemes, because for this practical 
reason that the Sea Fisheries Committees have men— 
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have officers—who are patrolling the coasts constantly, 
who know these shellfish beds and layings much more 
intimately than I think any other authority can pretend 


I think it is remotely possible for the typhoid batillius Pras we. 4. 
to get in to almost any shellfish anywhere. I think ¥  Merndimeem, 
you put it that way as to whether it is possible or net, £ PuSe, rvs 


to do. 


18235. (Chairman.) Our Fishery Committees know 
the layings better than any other authority?—Yes, I 
think so. May I take, as an example, our particular 
district in Lancashire, where we have a superintendent 
of fisheries, and under him there are anumber of bailiffs. 
Each bailiff has his own area of coast assigned to him. 
It is his regular work to inspect that area; he has to 
be familiar with the fisheries, shellfish and others, on 
that coast ; to know their condition from week to week ; 
to send in a paper in which he gives a report on their 
condition. He knows of any changes in the sewage in 
relation to the beds, I will not say pollution of the 
shellfish—he is not a scientific specialist ; he may not 
know quite what constitutes pollution of the shellfish, 
but he knows any changes in regard to the run of the 
effluent over his shellfish beds, so that he can report 
to his superintendent. He also knows about the tides 
and the set of other currents due to prevalent winds 
and so on. Therefore, I] should submit in a word that 
the Sea Fisheries Committees are in possession of in- 
formation which enables them to represent better than 
anybody else what will be the probable course of any 
new sewage matter discharged on that shore. 


18236. (Sir Michael Foster.) They should always have 
an opportunity—a locus stand: ?—I think so. 


18237. Of giving their opinion on the matter?—Yes 
before the scheme has gone too far ; they ought to come in 
I think, at an early period. 


18238. If in any of these large districts we are speaking 
of there was a large Sea Board it might be desirable that 
the Fisheries Committee, having charge of that Sea Board, 
was represented on the Board itself?—Yes, so long as it 
is represented as a Sea Fishery Committee and not 
merely certain individuals taken from the one Board and 
put on to the other. 


18239. No. I mean directly represented as a Fishery 
Board ?—Yes. 

18240. (Chairman.) Do you think it would be possible 
to arrive at anything like a standard of purity, and say in 
the water round the laying came up to such and such a 
standard the laying might be pronounced safe?—I think 
it would be very desirable indeed, because there are many 
different opinions held at present, but I am not at present 
prepared to state what such a standard should be. 


18241. But are you prepared to state that you think 
it possible to arrive at such a standard?—I think the 
attempt should be made. 


18249, (Sir Michael Foster.) But what you said to me 
a little while ago was rather against any standard at all? 
—What was that ? 
%. 18943. It was rather that each sewer and oyster laying 
should be regarded as a special problem to be worked out 
on its own circumstances?—I do not think the two state- 
ments are contradictory, are they? I certainly said that 
each should be worked out as a special problem ; but 
suppose you have worked it out and you find that there is 
a comparatively small amount or a comparatively small 
possibility of pollution, I think agreement might be arrived 
at between authorities as to whether that comparatively 
small amount was to necessarily condemn that laying. 


19244. But the problem really is, is it not, whether 
certain germs can arise and remain in a living condition 
in the laying? And you think that if there is a possibility, 
however remote, of these particular germs being present, 
then that laying ought to be condemned?—I think that is 
going pretty far. I think ycu will agree we cannot have 
all our food and drink absolutely sterile ; all we can aim 
at is an approximation. 


18245, I mean you want to be absolutely free from the 
typhoid bacillus, do younot?—Yes. Of course, in somany 
of these eases it is not the typhoid bacillus which you find, 
it is other accompanying things which show you a possi- 
bility of typhoid sometimes being present. 


19246. Yes, but I say the problem is to be sure that 
the typhoid bacillus does not get there and remain there 
in a living condition, in an active condition. All your 
other facts are simply evidence bearing on that problem. 
You have to decide really, is it not, what is possible?— 


am afraid that is condemning, I mean, every laying round 3 


the coast of our populous country. 


18247. Can you really say as much as that ?— 
‘Possibly ” I think was the word you used, was it not? 
You must remember, of course, that these beds have to be 
near towns ; that we cannot lay them out in deep water; 
they generally are in estuaries. 

18248. Yes?—I think you must take a certain sna 
amount of risk. 


18249. Can you help us to define that risk in any way? 
—No ; I think that is very difficult. 


18250. But there again the definition would not depend 
upon any bacteriological standard, would it? Jt would be 
an appreciation of all the circumstances of the case!— 
Yes. I should lay just as much stress upon the other 
evidence as upon the bacteriological, upon what you 
spoke of just now, the personal inspection, and the 
working out of the problem of each bed by itself. 


18251. Would it not be possible under those circum- — 
stances, without attympting any numerical standard of 
any kind, to form out of the circumstances an opinion as 
to whether the danger in this or that case was a real danger 
or not ?—I should be able to form my opinion, but 
whether you, examining the same bed, would come to the 
same conclusions I do not know. I do not know whetber 


we could get agreement between different men: I meam 


I should be able to form an opinion as to whether I should 
be willing to eat these oysters and take the microscopic 
risk that there was, but whether others would come to the 
same conclusion | cannot say. 


18252. How would it work out,; could you give ene or 
two cases; one which you yourself would say now is @ 
dangerous case; the other circumstances would convert 
that case intl a case in wnich the danger was micre- 
scopic ?—I am giving you a hypothetical case; 1 am 
not speaking about a particular bed. 


18253. Yes ?—Suppose I examine a laying of oysters, 
and suppose I find the nearest sewage is about three miles 
up the coast, and that the le of the bottom of the sea is 
such that the current of water on the ebb tide carries that 
sewage out into a channel of deeper water, which is a ccm- 
siderable distance outside my oysters, and that I find the 
incoming tide does not carry back that sewage, but brimgs 
in clear water from round the corner, and that therefore 
my oysters are practically in pure water, but that Ifind 
that about once a fortnight, during spring tides, when the 
current is a good deal stronger, then it brings in a certaim. 
amount of water from further out, from this channel inte 
which the sewage, I am supposing, has been carried, and 
that if the time of spring tides happened to co:ncide with 
a strong S.W. wind, it would certaimly drive a goed deal 
of the outside water in upon my oyster bed. Thea 
there would be a possibility of sewage contamination, 
but I consider it pretty remote. I consider if I lived 
near there I would, under most circumstances, be willing 
to eat these oysters. 


18254. (Major-General Carey.) Do you consider ‘that 
such a bed, under those circumstances, should be regis- 
tered ?—I should like all beds to be registered ; you mean, 
would I pass that one for registration ? 


18255. You suggest a bed should be registered if found 
satisfactory ?—Yes, I would. 

18256. (Str Michael Foster.) You mean if an epidemic 
of typhoid fever was coincident with the 8.W. wind, and 
the tide, the danger would be very considerable, would it 
not ?—It would then, yes. Well, but that is just a eis: 
where you would at once close that very bed. That isa 
point I wanted to suggest, that sea fisheries authorities 
should be given power to peremptorily stop the taking of 
shellfish from any particular bed—oysters, cockles, 
mussels, whelks. 

18257. Not the sea fisheries authorities ?—Yes. the sea 
fisheries authorities ; 1 would allow them to pcremptorily 
stop the matter until it was inquired into. 


18258. But I do not quite understand whether yeu 
would register this bed as safe or not ?—Yes, I weuld 
register it. 

18259. But, as I suggested, if there is an epidemic af 
typhoid fever ?—Then | wouid close it. I would hawe 
registration combined with the power of closing. 


4, < ROYAL COMMISSION 


Prof. W. Ax 18260. For the time. being f= Yes. 
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18261. Would you insist on very - close accordance 


D.Se., ME. between the authority for closing a bed and the sanitary 
+1 June 103, authorities of the town ?—Yes; I think that ought to ke. 


13262, I see you may have, so to speak, beds which 
were registered as safe, but always liable ?—But under a 
constant inspection. 


18263. Not only under a constant inspection, but under 
such circumstances that the registration might be recalled 
at any moment for temporary purposes ? — I think 
that must surely always be the case with registration, 
because you have a possibility of changes taking place on 
your sea coast, you know that a storm may upset the 
normal run of a current. 


14264. I see, and then it would be temporarily suspended 
for that purpose too ?—I think if you registered beds you 
must certainly have a proviso that you can peremptorily 
stop the sale. 

18265. What amount.of inspection do you think would 
be satisfactory 2—Well, I think that, as I said a little while 
ago, the sea-fishery bailiffs have more opportunity than 
anyone else of being personally acquainted with any 
changes that are taking place in the beds ; they can report 
week by week. Whether it would be necessary to have 
any further inspection until these men report the change 
I do not know. 


18266. Would they report changes of currents ?—Yes. 


18267. And sets and so on; they would be able to do 
that 7—Yes 

18268. So that that would provide ample material 
for the authority to decide whether, for instance, a more 
complete investigation was necessary with the view to 
suspension ?—Yes, they report to their superintendent-- 
the fishery supermtendent ut the district. He would 
then report to this local authority that you speak of, 
and say there has been a change in such and such a bed ; 
“ the current is now running in a different way to what it 
ran before, you had better see to this,” That I would 


‘suggest as a workable way. 


18269. That might be reported to the sanitary authority? 
—To the sanitary authority. 


13270, The sanitary authority would at once investigate 
the matter, and say-whether the change was so large as 
to necessitate temporary. suspension ?—Yes. 


18271. Just one word with regard to these Dutch 
layings ; are not the oysters brought in from Holland 
under a certificate of purity ?—I ‘think that is so. 


182'72. Do you know when that was the case ?—Well, 
it has come back to my memory now that after my visit 
to Ierseke I did receive from some of the men I had 
geen there some printed matter. I-think it was to the 
effect that the sewage did not go into the oyster ponds, or 
what they call putten, I think, or some such name ;’ but 
was pumped separately into the Scheldt. Well, whether 
that is sufficient evidence or not Ido not know. Perhaps 
I had better state a little further what I did see there. 
There wereno closed drains, or, at least, there was not 
then, onsy down at the bottom of the ground attached 
to a cottage there would be awooden privy which opened 
freely into alittle ditch running at thefoot of the ground. 
Then these ditches jomed up, and then IJ believe this 
material is eventually pumped from one of them. That 
amount which does not simply soak away and find its 
‘way anywhere is pumped into the Scheldt. But in 
addition to that I saw fecal matter on the shores of the 
actual ponds—the putten—they are the artificial ponds in 
which the oysters were. I saw the process of pollution 
soing on; I did not think the inhabitants were sufhciently 
careful. 


18273. So that, supposing any legislation takes place 
with regard to our own oysters—native oysters—there 
ought to be great care with regard to the importation of 
foreign oysters ?—Yes. 

18274. Certainly from Holland, if not from elsewhere ?— 
Yes. 

18275. Have you experience of other oysters being 
amported into this country—Portuguese ?—French and 
Portuguese. 


19276. Are they liable to pollution in anything like the 
way. you have said the Dutch are ?—No, I think not. 
} have seen the French and Portuguese at Arcachon. I 
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think they are under very good conditions, but, by the way 
they do not come from Arcachon actually to be eaten 
so that I do not think that is perhaps a case. 


18277. (Sir William Ramsay.) Would not the danger 


be minimised by insisting that all foreign oysters should — 


be laid down for three weeks or a month ?—I think it 
would. i 


18278. (Sir Michael Foster.) Are the oysters coming 
from the Auray River laid down ?—I have seen’ them 
coming from the Auray in Brittany. bordthe ok: 

18279. Are they liable to pollution ?—I do not think 
so; the ones’I saw there were far from any-village ; they 
are not near Auray itself; they are some miles down 
the river—down the estuary. Shad 


18280. Then with regard to the general question! I.» 
understand. your view is that all these oyster layings— 
and.J suppose we may say the same of mussel layings 3— 1) 


Do you mean in this country ? aint 3 


18281. Should be registered ?—Cockles, please add 


them also. 


18282. Are cockles laid down much ?—Oh no; cockles 


grow naturally in sand banks ; but you must not use the. r 
in regard to mussels—they also grow... 


word “layings ” 
naturally. 


18283. Yes, but they are also laid down, are they not 3— 


Yes, they are laid down sometimes, but I think most of 


the ones I know grow naturally. 


18284. We might confine ourselves to oysters in, the. 


first instance. Your view is, then, that all oyster layings 
should be registered ?—Yes. 


18285. That they should be subject to constant inspec- « 


tion {—Yes. 


18286. And halle to temporary. as well.as. permanent sgl 


suspension ?—Yes, 


18287. When changes occur ?—Yes. -« ¥ A Ghd 


18288. Information with regard to these layings of a ~ 
most: useful kind can always be provided’ by the Sea _ 


Fisheries Agents, and ought to be made use of Yes? 
18289, That with regard to'any particular laying’ on 


any particular surfaces, the problem’ presented there ~ 


is 


complicated one ; J mean im some cases that it might be 
quite obvious, but in others it might be very complicated. 


18290. May be, yes); and that a certain standard should 
be aimed at in reaching that judgment ?—Yes.. 


18291. But you are not able to give us any help as to 


the fixing of the standard ?—No,; I should say that would 

require a conference between people who had done actual 

work in the matter, and who would discuss particular - 
cases, ana say, “ Well now, this is a fair case to take for 

the standard.”’ That is the sort of way I should arrive 

at it. 


18292.’ What is your idea of the terms’ of the standard ; 
in what terms is the standard to be put down ?—I'see what 
you mean: as to whether it should be bacteriological 
terms ? ae: f 

18293. Yes. I gather from what you said that a 
bacteriological definition is of very little use ?—That 
would not’ satisfy me quite. OF 8 toa | 

18294, At all events, that cannot be used asa standard ? 
I am not prepared’ to say what terms one conld put the 
standard in, rf : 


18295. I mean it is not distance ?—No, it is certainly” 


not distance ; certainly not—no. Pu 


18296, And it is not the result of the bacteriological 
examination ?—Not wholly, although I take that into 
accouns, t: 


13297. You take that into account too; you: take’ 


everything else into account in foimmmg a judgment; — 


but in what terms can you employ for a: standard ? 
—No, I am not prepared to say just now in what 


terms one could express a standara, but I should like to 


see the thing attempted. The way I would. tackle it 
would be, I would have the matter discussed by experts, 
and see whether they coula hit upon terms, _ “fed 


18298. (Sir Wilkam Ramsay.) Could not it be:done} to+». 


quote the. old example, very much in the way that the., 


a very complex one, which requires ‘very’ careful ” 
investigation of the topography of the currents, and so on, 
-before a judgment can be laid down ?%—May bea very °' 
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., standard of the inspectors under the Alkali Act was worked, 

.» “All reasonable precautions should be taken,’’ and that 

_ leaves the word.“ reasonable.’ open, and then they put.as a 

»«Taaximum standard that not more than five grains acid per 

eubie foot of air should go up the chimneys. Well, we 

might say that not more than one coli . should be found 
in ten cubic centimetres—— 


18299. (Sir Michael Foster.) That is accepting the 
bacteriological standard ?—Yes. 


18300, (Sir Welliam Ramsay.) Leave it to the inspec- 
tors ; it gradually becomes a workable standard in the 
_.course of time ’—You see I should like to suggest that 
., it would be perfectly possible in a particular bed to have 
- less than one colony of bacillus coli in ten centimetres, and 
yet have a considerable chance of pollution. It would 
_ entirely depend on when and where you took your 
sample ; what state of the tide, &e. you took it at. 


18301. But you must make some sort of maximum ?— 


18302. (Sir Michael Foster.) You do not say ?—I did 
not say that I could actually give it to you in words 
and figures, but I think it is possible to arrive at it. 


18303. I suppose. there is a certain amount of coli that 
. you would say would actually condemn ?—Oh, ves, if 
there was a large amount of coli. 


18304. You possibly would condemn it at once ?— 
Yes, I agree. 


' 183805. The oysters probably live on sewage, do they 
~ not ?—Well, I thmk mussels more than oysters. Mussels 
certainly flourish ; get very fat, grow larger near a sewage 
fall than they do elsewhere. I have seen them up a 
‘ sewer pipe of very large size. 

18306. Is there any evidence that sewage, at all events, 
polluted up to a certain extent, is injurious to the oyster 
itself 2—No, I do not think so. 


18307. Isuppose the suspended matter of a certain size, 
so that it will not be rejected by the palps, would pass 
into the intestine and be digested ?—Yes. 


18308. Probably an oyster living in sea-water containing 
a quantity of sewage would remove that sewage ?—Would 
make use of it as food, yes. 


18309. (Sir Wiliam Ramsay.) Can you tell me if it is 
possible for the bacteria to remain in the interior of the 
oyster after the oyster has ceased to live in polluted 
water ; would the coli remain in the. intestines of the 
oysters for some time ?—Oh, yes. I think before you 
came in I answered a question somewhat similar to that 
and referred to some published experiments on the matter 
by Professor Boyce and myself some years ago, in which 
we gave the actual number of days. 


18310. (Sir Michael Foster.) The bacilli are chiefly in 
the fluid of the pallial chamber and the branchial chamber 
and the intestine, are they not ?—They are. 


18311. Do you know whether they pass at all into the 
tissues ?—No, we found none in the tissues. 


18312. You examined them for that ?—Oh, yes. 


18313. They really, I mean, do not go into the tissue 
of the oyster at all ?—I think not. 
18314. You never found them ?—We never found 
them. We specially looked for them, so that they prac- 
tically are really—the larger number of them, at all events 
—in the fluid of the pallial chamber. 


18315. And the branchial.chamber ?—Yes ;.and in the 
intestine. 
18316. In the intestine; they do go much into tha 
- intestine, do they ?—Yes. | 
18317. When a person eats an oyster he swallows a 
good deal of the fluid ; there is a good deal of the fluid 
left, and it is possible that it is this fluid which carries 
the typhoid bacillus in this case ?—I daresay it is in 
many cases. I am not prepared to say that it would 
remove all the risk if you were to wash out the palial 
- eavity and remove the gills 
18318. But probably the greater part of the mischief 
is there, is it not ?—Probably it is. 

18319. Have you any knowledge about the rate of flow 
through the oyster ?—No, I do not think anybody knows 
that ; you mean through the intestine ? 

18320. No, I do not mean through the intestine, I 
~ mean through the pallial cavity ?—Through the pallial 
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cavity, no; I should say that the tlow does not necessarily 
remoye.a..thing.. I think the particles might. remain 
although, a flow was going on. I donot suppose even if 
I was able to give you a figure that that would andieate 
that the bacteria were passed out at that rate. 


18321.' No, but still I mean that the flow through the 
pallial space would tend to clear off the bacteria in time, 
would it not ?—In time, yes. 


18322, There’is a popular idea, is there not, that when 
the oyster.is completely out of water there is very little 
flow through the shell ? I suppose there is none at all ?— 
No. 


18323. And that at high tide he gapes and takes a fresh 
quantity in ?—That is certainly the case. 

18324. That is the case ?—Oh, yes, the oyster remains 
with the valves perfectly tightly closed altogether. When 
out of water, if the oyster gapes at all, you may be per- 
feetly certain that the oyster is ill. 


18325. Quite so, but I mean when the oyster is lying 
at the bottom under the water the shell opens from time 
to time, does it not ?—It remains open most of the time. 

18326. It remains open most of the time—slightly 
open ?—It remains open most of the time—slightly open. 

18327 Then the fluid is always passing through it ?— 
Yes: } 

18328 That would depend on the current, I suppose, 
at the spot ?—No, it would depend on the oyster’s own. 
ciliary action. 

18329. Entirely ciliary action, do you think ?-Ne, 
not entirely. If there is a strong current running there: 


that will certainly affect the matter, but I mean if there- 


was no current at a: there would still be the flow through 
the oyster. 


18330. Quite so, so that it was in spite of that flow that 
your bacilli remained there for 14 days ?—Yes.: 


18331. Really, if they had been put into a’strong 
current, it. would not have made much difference, pro- 
bably ?—Well, I think it might have made a difference. I 
think if you. were to put the oyster in a strong current 
any stuff there would be cleared out; but may I add 
that I beheve what has more effect in clearing. out par- 
ticles is constant flapping of the shell by the oysters or 
any other shellfish. There are some shellfish which live 
where, there are possibilities of mud particles getting in 
and affecting their gills, which appear to periodically witha 
great muscular effort clear out everything, from_ their 
palial chambers by flapping the shells. 


18332..When the oyster eats I suppose it takes ‘every- 
thing down, does it not, that is below a certain size 2? It 
has no selective power ?—It has no selective power... 

18333. As far as you know, none at all ?—As far as | 
know, none at all. 


18334. Oysters are laid down in certain oyster beds,, 


layings, and storage pits, and so on, but mussels for the 
most part and cockles are disseminated !—Yes, they live 
naturally ; they make their appearance as spat. 


18335. You cannot register all the cockle beds !— Why 
not ? You can register those from which you are going to 
allow people to take ; you cannot register all that exist 
in nature. 


18386. Because there are large numbers spread’ in 
small quantities over a variety of places?—Yes. | 


18337. They are not aggregated so closely as the 
mussels or the oysters, are they?—But you must 
remember people go to collect where there is a sufticient 
number in a limited area to make it: worth their while, 
so that there have come to be regular cockle beds from 
which the market is supplied ; you can register these and 
inspect them. 


18338. The supply of cockles comes mainly from those ¢ 
—Yes. There again the sea-fishery officers could give 
you exact information as to where week by week the 
people were taking the cockles from. 


18339. (Major-General Carey.) Would they be lable 
to alteration in addition ; would they take cockles from 
one sound locality on one week and then go to another 
locality in another /—Yes, if they found that the cockles 
were more abundant elsewhere, and cockle beds are very 
liable to changes because of changes in the nattral 
conditions. A storm may change the distribution of the 
cockles or they may alter from year to year very con 
siderably. 
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(8340: Then it would be necessary to register the beds 
of cockles—all beds of cockles, no matter whether they 
were being. used at the particular time or not, because 
the people who were gathering the cockles might go to 
the next bed’ im a comparatively short time ?—I should 
beds until they were registered.” I would lay down 
eertain limits of the registered cockle bed. I should say 
“ It extends to three miles south of such a particular pro- 
mxontory,” or a line drawn froma church steeple toa point 
ont at.sea, and say that was to be the limit of the par- 
ticular registered cockle bed, and people must not collect 
anywhere else. If there is a demand for collecting on 
a neighbouring bed then let them apply to have the bed 
registered. 

isa4k. How are you going to enforce the taking of 
cockles from that particular bed ?—Well, the sea-fishery 
people could doit, but whether they are the proper people 
to do it, I do not know. But other things are enforced of 
tha mature on our coasts at present ; we do enforce that 
the sheH-fish under a certain size should not be taken. 
You are not allowed to take cockles under a certain size ; 
you are not. allowed to take musseis under a certain 
size; you are not allowea to take crabs under a certain 
size ; these laws are carried out at present—districts are 
policed. 

18342. (Sir William Ramsay.) That means they 
cannot be exposed for sale without being detected [ 
presume 2—Yes. 

13343.. (Ser Michael Foster.) Your Lancashire fishery 
Committee is very well organised, is it not /—Yes, I think 
so > £ think it is recognised as being so by the Board of 
Trade. 


18344. You are arguing from your experience of the 
f.ancashire coast. The other parts of the coast are by 
mo mreans so well provided as your Lancashire coast ?— 
But might not that state of affairs be brought about ; is 
# not desirable that the rest of the ‘coast should be 
organised in tle sanre way. 

#8345. Quiteso. You have some hopes perhaps that 
tapending changes: may bring that about !—I hope so. 

1S846.. Phere would be no difficulty in making it the 
aesty of your bailiffs and so on to report on these matters, 
would it not ’—I see no difficulty. 

18347. (Mr. Stafford.) What is your precise connection 
with this Sea-fishery Board ?’—Well, it is a somewhat 
vague one. They call me honorary director of their 
seientific work, and ask me to investigate any particular 
moblem. that they put before me. 

18348. That is merely in connection with the Lanca- 
shire sea-fishery boards ’—Yes, Lancashire and Western 
is the title ofthe district. It includes a considerable 
part of Wales: it is a great deal more than Lancashire; 
ri extends over seven counties, I think. 


va342 You said at the commencement of your 
evidence, I think, that you had a very fair knowledge of 
the. sea-shore of England and, in fact, of Europe ?—Well, 
4 think I said I had been tramping on the shores for the 
ast 20 years or so wherever I had opportunities. 

48350: That is, investigating the shores ?—Yes. 

E8301. What is your experience as to how our shores 
compare with the foreign shores as regards the laying of 
ogsters and shell-fish generally ’—Well, I donot know that 
there is any very noteworthy difference ; Ido not know 
that L fully understand: what you desire to bring out. 


18352: I want it from the public health point of view, 
whether you think they keep their shores where the 
Yayings of the shell-fish are, in a better condition than we 
keep ours +—No, I do not think so. 


18353. There is no very great difference ?—I do not 
Gihik so, no.. 

48354, Would a certificate of origin from foreign lay- 
imgs be satisfactory, do you think ?—I am not prepared 
tiaswy that it would. 

48355. Would it have any value, do you think, in your 
sganton {—I am afraid I do not know enough about it ; 
i mean about how such certificates are obtained, to be 
ahle $a give you any reliable information. 

28356. You do not think that a certificate given from 
a foreign Government that such and such shellfish lay- 
ares: aud that such and such places were free from 
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pollution would be of any value ?—I am not prepared 
to say it would be of value ; I think it entirely depends 
on how the thing is worked; what steps the Government 
take to ascertain the condition of the laying before giving 
the certificate. You see, I do not know in the least how 
that certificate is obtained ; it might be quite valuable 
or it might not. 


18357. How is your Sea-fishery Board constituted ?—. 
Oh, under the Act of 1888 I think it was. It is constituted 
partly of County Council and other representative 
members, and partly of Board of Trade members, about 
half and half, I think. The County Council members 
are of course elected ; elected locally. The Board of 
Trade members are appointed by the President of the 
Board of Trade on the recommendation of his Fishery 
officials. The Board of Trade members are, I think, 
supposed to be more or less practically interested in 
the actual fisheries industries. They are either fishermen 
themselves or in close contact with the fishermen.* 


18358. I think you mentioned that you did not 
interest yourself at all in the question of public health 
as regards shell-fish 7—I think that is not one of the 
duties of the Committee. 


18359. As a matter of fact they do not interest them- 
selves 1—Well, I think as a matter of fact when they see 
any glaring cases they make the information known. 


18360. 'To whom—to the local authorities ?—I do not 
know that I can answer that question ; but I think in 
our district at any rate, we have certainly helped the 
sanitary authorities by drawing their attention to cases 
of marked pollution ; but I think I was right in saying 
that it is not part of our duty—it is not part of the Sea- 
fisheries Committee’s duty to consider thejpublic health. 


18361. And you do not wish to undertake it ; you do 
not think that you ought to be asked to undertake it ?— 
No, I think not ; I think not except that we might give 
the information that I have already suggested. : 


18362. What evidence is there that the bacillus coli or — 


the typhoid bacillus flourishes in sick oysters or dead 
oysters, I think you and Professcr Boyce conducted 
some experiments in connection with that question — 
Ido not think we did. We certainly did sothing in 
regard to dead oysters. I do not think we made any 
statement in regard to sick oysters. Iam not aware of 
any evidence in regard to sick or dead oysters. It is very 
difficult to know what a sick oyster is. 


18363. Well, Dr. Niven of Manchester mentioned 
yesterday in his evidence here, experiments performed 
by you and Professor Boyee !—Well, I will not contradict 
him. If that was definitely stated, then it is simply that 
it has escaped my memory. Of course it was some years 
ago that we did these experiments, and I may have 
forgotten. 


18364. He mentioned at the same time that you 
stated that the bacillus was recoverable after 3 weeks in 
sea-water, and about the same time in the body of the 
oyster !—Yes, I remember that, but may I say in regard 
to these experiments that it is all in print and that I do 
not think we have changed our opinions since we wrdte 
that paper.t 


18365. (Sir Michael Foster.) Have youmade any more 
observations !—We have examined a number, both of 
us, of other shell-fish—a great number—and I do not: 
think we have changed our opinions. 


18366. If you made observations on those points—on 


the point of the relation of the bacillus ; that was the — 


point under discussion /—No, I do not recollect that we 
have. Ido not think I have anything further to tell 
you, except what is in that paper. 

18367. (Mr. Stafford.) You could not tell us the 
evidence now, I suppose, upon which you arrived at 


¢ 


those conclusions !—No ; I could tell you by looking up — 


Me paper and refreshing my memory, but that is of no 
value. 


18368. Perhaps you would send us the paper so that 
we may have it before us !—Oh, certainly. 


18369. (Sir Michael Foster.) You put oysters in sewage, 
and then took them out and put them in clean water, 
and examined them from time to time /—Oh 


18370. (AZ. Stafford.) It was the method ?—Yes 
that was the method. 


? 





© It was under “ Orders made by the Board of Trade 


time was ten days.—W. A. i, 


1 under the Sea Fisheries Regulation Act, 1888.” f 
* Note to Q. 18364.—It is correct as to sea-water, but not as to body of oyster. 
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On referring to our book I find the” 


eA, »—f 


yes, if that ‘ 
is the point—that was the method. 7 
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18371. (Sur Michael Foster.) You put them on typhoid 
sewage !—We did ; we had typhoid material from various 
sources. We kept these oysters in different degrees of 
eoncentration of sewage, putting certain amounts of 
“geo material into these various buckets ; they were 
left in for various periods and then taken out and put 
into different conditions of water, sometimes remaining, 
not flowing—stagnant you may call it—in other cases 
with a current running through for a certain number 
of days. Oysters were taken out each day and exa- 
mined bacteriologically. That was the method. 


18372. (Mr. Stafford.) I see. Was that the method 
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also by which you arrived at the conclusion that healthy Pro fH. 


oysters had a destructive effect upon bacillus. 
18373. (Six Michael Foster.) You never thought the 


Heraman. 
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bacillus was not propagated and died a natural death 
—That was it. 


18374. I do not think you brought any evidence to 
show that the oyster does destroy the bacillus !—No. 

18375. (Mr. Stafford.) It simply did not flourish — 
Yes, that is so. 


Mr. J. H. Barper, Secretary of the Chamber of Fisheries and the London Fish Trade Association ; 
called in, and examined. 


18376. (Chairman.) You are Mr. Barber, the Secretary 
of the Chamber ot Fisheries and the London Fish Trade 
Association !—That is so. 


18377. And you have been largely connected with the 
fishing industry, have you not ?—That is so, yes. 


18378. Now as to the general questions of the com- 
munication of disease by polluted shell-fish, have you 
any experience that you can give us 1—When the oyster 
scare arose some seven years ago, we decided that the 
responsibility for the pollution of oysters should rest on 
the contaminating party, and on that decision I was 
instructed to take action with a view to the closing by 
their owners of fisheries or pits, ete., which had been 
started in a polluted area and the alteration of the 
sewage arrangements in cases where sewage had been 
brought to the fishery or pit, etc. Through this action of 
the Chamber of Fisheries a very great improvement in 
the condition of the dysters supplied to the markets was 
effected, and it was felt that the Board of Trade might 
much more effectively carry on such negotiations in the 
remaining cases, and I was instructed to take all 
subsequent complaints to the Board of Trade ; so far as 
Tam aware, however, little action in that direction has 
been taken by the Board of Trade, and the oyster and 
shell-fish industries now seem to look to the new Fisheries 
Department which the Government has promised to 
bring about the desired end. During my negotiations 
with various sanitary authorities I have found them 
always willing to alter their sewage arrangements to 
meet the requirements of our decision as set forth 
above ; their efforts, however, were not always 
attended with success, and I cannot help sym- 
pathising with those towns and villages which at our 
request had made large sacrifices in the matter of 
rates in order to instal a satisfactory sewage system, and 
after complying with the requirements of the Local 
Government Board, found their works to be anything 
but satisfactory. I have been driven to the conclusion 
that some of the systems for treating sewage now 
used, are only in a very experimental stage, and although 
the risk of contracting typhoid fever from the indis- 
criminate eating of oysters from the market must at 
_ present be very small indeed, I am nevertheless of opinion 
that on account of the rapid increase of population which 
we have reason to expect in the neighbourhood of oyster 
fisheries, dc. (which are often situated-in very attractive 
places), some much more certain method of satisfactorily 
disposing of the sewage should be placed in the hands of 
sanitary authorities. 

My experience in this matter has led me to the con- 
clusion that sewage farms are on the whole, from our 
point of view, the most satisfactory, but as I gather from 
a very interesting paper of his which Dr. Franklin 
Parsons gave me that open-air system of sewage disposal 
may be dangerous, some system by which the sewage 
could be burnt or treated on land so long as the liquid 

ortion undergoes a thorough filtration would be pre- 

erable. What I wish to convey is, that my experience 
leads me to.distrust the various systems which are now 
being installed about the country, and which, it seems 
to me, may or may not, when completed, turn out 
satisfactorily, and why in either case no one seems able 
to say, the results some- times being that a town or village 
has gone to great expense which it could ill afford, only 
to be put to still greater expense to remedy what was to 
have been their remedy. I am not familiar with the 
sewage arrangements tor London at Cross-ness and 
Barking, but am informed that the effluent there is 
most satisfactory, but my opinion set out above is based 
on the attempts made in recent years at country places 
which seem on the whole to be anything but certain 
undertakings as regards their efficiency. 


6225, 


18379. Have you noticed any peculiar circumstances 
attendant on cases of communication of disease by 
shell-fish /—Well, the principal would be that where the 
circumstantial evidence appeared to be strong against 
the shell-fish the shell-fish was taken from a place where 
the sewage would be considered practically crude. What 

mean is that where there was any considerable 
margin at all of salt water there does not appear to 
have been a strong case brought forward. Perhaps the 
strongest case which was brought forward was the 
Brightlingsea case, which probably the Commission is 
familiar with, when a number of trippers were taken ill 
in ditferent parts of Essex after visiting Clacton. Well, 
in that case [ think it would be found that the 
oysters were traced to almost a rill of sewage, 
and, it would seem, that must have been a very favour- 
able set of conditiony of tide and so on for the typhoid 
germ as if that condition generally obtained half the 
country would be ill of typhoid. 


18380. Does your Chamber give you any instructions 
as to your action about any proposed legislation on the 
subject /—My instructions are to watch for legislation, 
and to see that any attempt in that direction, isin the 
direction of securing the penalty, if any, on the offending 
party, that is to say if oysters are brought to sewage, of 
course the man who brings them there must be held to 
blame, but if the sewage is brought to the oysters the 
party bringing the sewage must be held to blame. 


18381. Did you take any part in either opposing or 
supporting the Oyster Bill which was brought forward 
by the Government a few years ago !—Yes, we opposed 
that. 

18382. You opposed it /—Yes. 


18383. Well, now, why ?—Well, because—it israthera 
longtime back speaking from memory—because I think 
the Bill would make as we thought the oyster planter 
responsible for action of the sanitary authority. It 
would be upon those lines that we opposed it. 


18384. Do you consider the present state of the law 
satisfactory !—Well, no, we should like the law strength- 
ened in the direction of making it more definite, making 
the principle I have just set forth more definite. But I 
may say this with regard to oysters ,the places are so few, 
Dr. Bulstrode has been to them all—that it is easy to put 
your finger upon every oyster bed on the map because it 
1s so difficult to start a new one. Theconditions have to 
be so nice for the fattening or breeding of oysters, and no 
one exactly seems to know what are the conditions 
favourable except by experience, that a certain place will 
fatten and another place will breed them. Perhaps 
oysters at one [place will fatten three years out of five, 
at another, perhaps, only two years. That is only gained 
by experience ; nobody seems to be able, so far as I can 
make out, to know why it is, therefore the chances of 
there being new oyster fisheries or oyster layings are 
very remote, and the Government can easily keep their 
eye on the oyster beds. Of course with regard to shell- 
fish on the foreshore that is quite another matter ; 
cockles and mussels and so on; but with regard to 
oysters, Dr. Bulstrode made outa list when he went 
round, 1896, I think it was, and many of those cases have 
been dealt with ; of course there are very tew now re- 
maining which require to be perfected—at least to be 
improved, 


18385. Would you have any objection to the layings 
of shell-fish being registered by some authority ?— 
Personally, I think not. I might say on this point 
perhaps that the only thing, speaking for myself, I 
would suggest should be avoided, is the publishing of the 
fact that a man’s fishery is out of order or subject to 
suspicion rather than to attempt to put it in order. 


N 


Mr. J. i 
Barder. 


Mr. J. H. 
Barber, 


11 June 1903. 


——. 


98 


What [ meant to say is this, when the oyster scare arose 
in 1896, sufficient time cane between the writing and 
the publication of Dr. Bulstrode’s report, to do a great 
deal of good. If the time had been used in putting the 
matter right without legislation, much could have heen 
done, as I have proved myself, by negotiation with 
sanitary authorities. Instead of that, it was brought 
up in the Press, and little is done so far as I can see, 
except by our Chamber with very limited means, to put 
the matter right. If the same energy were shown in 
putting the matter right as is shown in drawing attention 
to it, it seems to me the risk, which is now very small 
indeed, would be hardly worth considering. 


18386. Iam not sure that I quite follow that argu- 
ment ?—What I meant to say is this, it has been the 
fashion lately through the Press, and I may say as well 
through the Local Government Board, to publish reports 
about oysters, but we have the greatest difficulty in the 
world in getting the Local Government Board and the 
Board of Trade to undertake any material steps to put 
these places right. It is much easier for me to goround 
and negotiate with the local sanitary authorities, who I 
have always found very willing to do anything they can, 
and the oyster merchants. If the Government depart- 
ments had displayed the same energy in that direction, 
it seems to me as they have displayed in publishing 
reports condemning oysters— having that etfect anyhow 
—much better results would have followed. I do not 
know whether I have made myself clear yet. 


18387. But it does not seem to me that you could say 
that the Local Government Board has any duty in 
putting thingsright. They have got to call attention 
to the fact and then the people whose duty it is have got 
to put the things right; the Local Government Board 
are not the people to act, and so on?—I think if Dr. 
Bulstrode or any other inspector, whoever he may be, 
were empowered to negotiate with the authorities, have 
a quiet talk with them, that much more good would be 
done than by publishing reports perhaps after several 
months. 


18388. Well, but then in that way does it not come to 
this, that you think the Local Government Board should 
have greater powers than they have now ; it seems to me 
that your recommendation amounts to that ?—I de not 
admit that they have not the power already, and that 
seems to me to be sufficient power. Of course it is heavy 
for our little Chamber. 


18389. They have absolutely no power !—To negotiate 
or even to give hints to local authorities, because the 
publishing of reports is very little use at all? 


18390. Of course they can enter into communication 
with any body, but they have got no power to enforce 
anything !—No ; I know they have no power to enforce, 
but all through my negutiations I found the power to 
enforce was not necessary. Of course we had to wait 
while the engineers could carry out the works. That 
was physically necessary, but I have always found, I 
think I may say I have always found, the sanitary 
authority very willing to meet us and do what they can, 


and the fishery owners themselves have often closed. 


fisheries. Mr. Baxter, who was here the other day, has 
poe the largest interest in oysters of anybody, and 

e voluntarily closed at once on the publication of 
Dr. Bulstrode’s report, his fishery at Southend. Well, 
he would have done that without waiting for the publi- 
cation of Dr. Bulstrode’s report if he had had a hint from 
the Local Government Board. That is one case. 


18391. (Sir Michael Foster.) You would approve of a 
system by which the thing could be done without so 
eee notice being taken in the public press !—Yes, very 
much. 


18392. If there was a system such as has been sug- 
gested by the chairman, the body of these various layings 
would be registered and under constant inspection ; if 
anything turned wrong they would be notified, and they 
might be corrected without a Bluebook having been pub- 
lished, and the newspapers being excited. That is your 
opinion !—Quite so, and the local papers being excited 
by a man being drawn attention to unnecessarily. 


18393. That is not your own opinion, but that really of 
the Chamber that such a change would be desirable ?— 
Oh, certainly, I should say. 


_ 18394. It would be the best means of avoiding what 
is really almost the worst mischief of all, namely, the 
scare !—That is so. 


18395, Might I ask the cases in which you have been 
so successful in getting alterations in the sewage system 
with a view to keeping oysters in good condition !— 
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Brightlingsea, Southwick, Southend, Burnham, Leigh, 
Pembroke Docks, Grimsby Docks, Emsworth, and many 
others. 


18396. What was the effect in Brightlingsea ?— 
They instituted a new sewage arrangement there, which 
was brought up to a suitable condition. I believe Dr. 
Bulstrode approved it on behalf of the Local Govern- 
ment Board. 


18397. And what other case ?—A place near Brighton 
called Southwick. At Southwick we made representa- 
tions, and they collected all their outfalls into one sewer 
and carried that right under the river which goes up to 
Brighton out to sea. 


18398. I thought the laying at Southwick was still not 
beyond suspicion!—I think I heard something just 
lately, but I ought to say now that some m.onths ago I 
was instructed to take future cases to the Board of 
Trade ; it was found expensive for us to do, and it was 
eonsidered to be the Government’s duty, and I took the 
cases there. Well, nothing has been done so far as I 
can see, so I take no responsibility for what has occurred 
say, during the last twelve months; I have not carried 
out any negotiations during that time; I have handed 
over the responsibility to the Board of Trade, and I must 
say that I have not been well met there. 


18399. (Major-General Carey.) If a sewer outfall was 
not entirelv prohibited you suggest that there should bea 
safe margin of salt water or sea water between the 
outfall and the oyster bed !—Certainly. 


18400. Haye you any facts on which that opinion is 
based !—Well, the principal reason for that is one I have 
pointed out to the Chairman at opening. A sufficient 
margin of salt water would seem, in the absence of any- 
thing better, to protect the oysters according to our 
experience during this seven years past. Of course, 
now that this scare has grown to such proportions, the 
margin should be larger ; in view of public opinion from 
an esthetic point of view, larger than might have been 
necessary before. Dr. Bulstrode, I understand, fixed a 
margin at Brightlingsea, and he probably now has some 
experience as to what would be necessary in different 
cases. Of course the margin would be different in the 
different places, varying in accordance with the amount 
of sewage to be treated, general conditions of tide, and 
so on. 


18401. Do you know by actual experience that the 
margin has really protected the oysters from pollution ? 
—Yes. Well, the main test of our experience is whether 
or not any typhoid scare arises from a certain place. 


18402. (Mr. Stafford.) Would it be possible to re-lay 
all the foreign oysters for fourteen days; are there 
sufficient layings ; is it feasible /—Well, of course, that 
would be a matter of expense for one thing. 


18403. All foreign skell-fish ; oysters preferred !—Of 
course the principal trade in foreign shell-fish is in Dutch, 
French, Portugese and American. A very large propor- 
tion of American, Portugese and French fish are relaid. 
As to Dutch, I think they would like to sell them direct 
as far as possible. 


18404. Yes, but suppose they were to be relaid !—By 
Statute you mean ; in accordance with Statute ? 


_ 18405. Well, do you think it would be feasible to have 
them relaid before they are consumed in England ?—It 
would be physically possible I suppose, it would be 
putting an extra expense on the oyster, and the loss by 
death would be considerable ; 1t would be physically 
possible I think. 


18406. (Ser William Ramsay.) It would not be very 
serious ; 1t merely means putting in oyster tanks for 
three weeks. It might mean more oyster tanks, butthey 
are comparatively cheap !—It is not tanks, it is putting 
them at Brightlingsea, or some other place which is above 
suspicion for some time, and such accommodation is 
limited. 

18407. They 
practically tanks. 

18408. They are stored for a considerable time before 
they are sold !—Oh, yes. 


18409. They might be sold still from the tanks ?—Oh 
no, they come direct from the ship to the market, and 
from Holland they can telegraph for what they want for 
to-morrow, but so far as I can gather I do not think the 


are , practically tanks?—They are 


Dutch oysters are subject to any suspicion on account — 


of the country being low. . 


18410. (Sir Michael Foster.) What is the difference in 
price between an American relaid oyster and one 
directly imported !—They are about the same, 
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18411. Are those relaid markedly dearer than those 
direct /—They are sold at different times of the year, but 
the price is practically the same. 


18412. It does not make a material difference anyhow ? 
—Well, you could not compare them because they are 
sold at different seasons. Of course at present there is 
practically no trade in oysters, they are only relaid to 
prevent death. 


18413. (Ser William Ramsay). Would there be an 
serious hardship in insisting on their being relaid {— 
Well, I think the oyster trade now would be glad of any 
regulation which would restore the public confidence, 
provided always that there was a proper regulation, and 
not one for publishing that oysters are bad and not 
securing them from harm. 


18414, (Charrman.) Is there anything else you would 
wish to say to me. I think we have finished our 
questions !—I should like to put on record that in my 
opinion the scarce has been grossly exaggerated and when 
it. arose in 1896 I went to Mr. Berrington, who was then 
Assistant Secretary at the Board of Trade for Fisheries, 
and asked him about it, and he said that having 
gone into the matter, he found the risk to be less that 
that of riding in a hansom cab, and he was going on 
eating oysters, but being a medical matter they had 
referred it to the Local Government Board. Well, now 
much has been done Ly our Chamber, and, although not 
so much, perhaps, as we should like, by the Local Govern- 
ment Board and by the Board of Trade, to improve the 
conditions since then, and, of course, public opinion has 
had a very marked influence on the oyster traders 
generally, so that the risk must be very much less now 
thanitwasthen. But, at the same time, public suspicion 
having been aroused, I think it quite desirable that some- 


Dr. SavacE, Medical Officer of Health 


18419. (Chairman.) You are Dr, Savage ?—Yes, my 
Lord, 


18420 And do you come before us representing any 
district ?_—I am Medical Officer of Health of Colchester. 


18422. May I ask you whether in your opinion it is 
possible for shell-fish to be contaminated and become 
injurious to human beings ?—Yes, certainly. 


18421. Have you known of such instances yourself? 
—I have taken the histories of a large number of typhoid 
fever patients. In a small proportion of them I 
have found that they have been taking shell-fish, but I 
have not been able to absolutely definitely trace more 
than one or two—a few cases. 


18423. But you have actually traced a case to shell- 
fish !—Which I think were probable as far as that mode 
of enquiry will let you. 


18424. But you could not say it was absolutely 
certain ?—No. 


18425. (Ser Michael Foster.) Where did these shell- 
fish come from, do you remember—the cases that you are 
speaking of !—No, I cannot say that I do remember 


18426. (Chatrman.) Have you made yourself any 
bacteriological experiments either with fish or the waters 
in which the shell-fish are 7—I have made a good many 


of the Mumbles oysters—in that district—and of the | 
waters | have examined a considerable number of sea- . 


water samples. 


18427. (Sir Michael Foster.) How many ?—Well, I 
have some figures here of about nine different ones 
which I have kept very careful records of. (See table at 
end of evidence). 


18428. Are these pure sea-water that you refer 
to!—I have got duplicate copies, some of them were 
sea water and some were estuary water. For 
instance, the first four were taken in connection 
with the four different oyster beds of the Mumbles 
oysters. One sample was taken over the perches, 
No. 2 over the plantations, and No. 3 were taken from 
what are called the “ Bay” oysters, which are some two 
or three miles out, and the last was taken from what are 
supposed to be very pure beds three or four miles out. 
I examined the oysters at the same time, but 1 did not 
bring the figures here. My conclusions are very much 
the same as the other bacteriologists who investigate 
them, that is as regards the oysters; I did not see any 
of the results of the other bacteriologists who examined 
the water. 
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thing should be done to restore public confidence, and 
what the public require to secure them from an esthetic 
and a public health point of view should be done. Of 


Mr: J. H. 
Barber. 


course, there must always be the risk attendant on eating 11 June 1903. 


uncooked food attaching to oysters, that is to say, private 
storage and so on, in that great care should always be 
taken. 


18415. (Mr. Stafford.) Is there very much risk in 
private storage ?—Well, that depends upon the house, of 
course. In connection with one very notorious case it 
was found afterwards that the oysters had been placed 
where the drain was broken, and that drain I understand 
was being used by typhoid patients. That came out after 
the scare. Of course that speaks for itself. The oyster 
got the blame, but really it was not the oyster laying or 
the fishery. 


18416. It was the retail !—No, it was the place where 
the ball was held ; it was at the house itself. 


18417. (Chatrman.) Anything that you want to add do 
please ?—If you will allow me, I should like to also 
put on record that the conclusion which through a 
certain section of the oyster traders—it has got about all 
through oyster traders putting things in the papers and 
through the authorities themselves—that the occurrence 
of coli communis in oysters or in shell-fish is an evidence of 
the presence of sewage does not seem to be borne out 
by bacteriologists whom our people have conferred with, 
and it seems to me to be altogether a speculation. 


18418. (Mr. Stafford.) Have your Chamber had scien- 
tific advice upon the subject ’—I cannot say as a 
Chamber, that is only hearsay of course, but I may say 
Iam given to understand by doctors that bacteriology 
is in its infancy at present. 


of Colchester ; called in, and Examined. 


18429. You say “In my experience even pure sea- 
water will frequently contain this organism if it be ex- 
amined” You mean bacillus coli ?’—Yes, sir. 


18430. In what proportion do you mean that !—In say 
50 c.c. 


18431. One in 50 c.c.?—That is if I examine 50c.c. of it, 
I will find theforganism, for instance, that was the case 
in No. 4 sample. 


18432. How many times have you done that /—About 
four or five. 

18433. And where did the water come from in those 
cases /—Well, for instance, the one quoted in these 
figures is one right outside the Mumbles, No. 4; I have 
examined that twice. I did not bring the duplicate 
record of it. Itis nopart of this series. No. 9, is at 
Penclawdd, which is also supposed to be pure. I had 
duplicate samples of that. 


18434. Is it in the open sea, or how far from land is 
it ‘—This was taken about half a mile from Penclawdd. 


18435. About half atmile from the shore ?—Yes. 


, 18436. You have not taken sea-water in mid-channel 
or anywhere there !-—-Several of the other samples were 
taken from contaminate] sea-water, sea-water in the 
Bristol Channel. For instance, one was taken off Penarth 
Beach which would be very contaminated. 


18437. I want to know what your evidence is of 
bacillus coli frequently being present in pure sea-water. 
I gather from that if you were to take sea-water say in 


_ mid-Atlantic you would probably find bacillus coli in it 2 


—That is not what I mean. I have not had an oppor- 
tunity of taking it from mid-Atlantic, but I should not 


' be surprised if I did find some. 


18438. The cases you have told us about are at all 
events tolerably near shore and not very far removed }— 
Well, two of them are four miles out. 


18439. (Chairman.) May I ask you if » your opinion 
the law as it stands about shell-fish requires alteration ? 
—Yes, I think it does, my Lord. 


18440. Can you tell us any particular measures you 
would recommend !—Well, the ones I mentioned in the 
summary I gave. 


18441. Perhaps you would just read them again to get 
them on the evidence!—(1.) That the discharge of 
crude or imperfectly purified sewage into streams or 
estuaries should be prohibited. It is not justifiable to 
require sewage to be sterilized. All that is justifiable to 
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require of a Sanitary Authority is that its sewage should 
be discharged into a stream or estuary purified to such 
adegree that it is in solution, non potrescible or odour- 
less, and this apart from any question as to whether it 
contains specific harmfulorganisms. On the other hand 
every endeavour should be made by Sanitary Authori- 
ties to prevent typhoid bacilli or other pathogenic 
organisms from gaining access to sewage, by sterilization 
of the excreta of typhoid fever patients. 


18442. Well, but now on that, if it does contain specific 
harmful organisms, what then as far as the oyster 
layings are concerned is the purification at all; is_not 
the effluent as dangerous as the crude sewage teal ell, 
not quite as dangerous, probably not ; but Ido not think 
it is justifiable for the sake of the oysters to require that 
the se vage should be sterilized. That was the attitude 
that I took up there. 


18443. Would you allow the oysters to be_taken from 
this bed that was exposed to the effluent /—No, I should 
not ; my other evidence deals with that. In this part 
of my evidence I am stating only my opinion as to the 
degree of purification that would be required for sewage, 
nota bacteriological one. Then, secondly, all oyster lay- 
ings to be registered by a Supervising Authority. The 
Supervising Authority to be central and not local. The 
Supervising Authority to have power to inspect and take 
samples, with powers to suspend the industry if found 
to be dangerous to health, until the conditions are satis- 
factory. Adequate powers of appeal against arbitrary 
prohibition to be given. u\s far as possible definite 
standards of purity requirements to be arrived at and so 
uniformity facilitated. No oysters—except possibly 
deep-sea oysters—to be sold until they have been de- 
posited for a sufficient time in fattening grounds of 
approved purity. 

18444. Sir (Michael Foster.) Yes, but I observe you 
would sterilize the excreta ?—Yes, I think that greater 
attention should be had to that. It is a simpler matter, 
or at any rate it is an exceedingly important matter to 
deal with the excreta of each individual case, rather 
than deal with the thing in bulk after it has all got in 
and forms part of the sewage, I think not enough 
attention is in my opinion given to that. 


18445. (Str William Ramsay.) Do youthink that it is 
adequate ; I mean do you think you could depend upon 
that?—No, otherwise if you could depend upon it these 
other steps would not be necessary, but I think it is a step 
jn the right direction. 


18446. How could it be done. Could you sterilize the 
excreta of an ordinary typhoid patient in the house or 
in the hospital? Would it not be very difficult}—Yes, 
I think it is difficult. 


18447. (Sir Michael Foster.) Chloride of lime, ‘or 
burning, or what ?—I think it should be mixed up with 
one in 500 Corrosive Sublimate and left for two hours, 


18448. How about the cases of the large discharge of 
typhoid bacillus in the urine during prolonged con- 
valescence ; would you make a regulation that patients’ 
urine was always to be sterilized 7—I am afraid that 
would be rather impracticable , I am afraid they would 
escape. 

Then thirdiy that the supervising authority should 
be central and not local. 


18449. (Chairman.) Well, now have you, may I ask, 
seen the reports of this Commission ?—I think | have. 


18450. In our last report we recommended that the 
whole country should be divided into certain districts? 
—Yes. 


18451. In each district there should’ be a Rivers Board 
which should have control over all questions of pollution 
of water, and that in London there should be a central 
authority to which there should be a right of appeal from 
anything these Rivers Boards did. ‘Now do you consider 
‘hat such authorities as those would be suitable for 
controlling registration of layings of oysters —How large 
would they be, in Essex for instance; would they 
include more than the greater part of the county. 


18452. T should think ; our idea was that you might 
have something like from 15 to 20 Water Boards over the 
whole of England, that a Water Board would include 
more than a county !—In that case I should think very 
likely it would be if it is large enough. 

18453. Have you considered whether there should be 
uch a thing as a standard of purity for the water in which 
layings are 1—Yes, I think there can be. 

18454. Bacteriological standard ? — Bacteriological 


standard ; I do not think a chemical standard would be 
reliable at all. 
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18455. Have you formed any idea of a standard }— 
I am not prepared to advise the exact quantity—the 
statement of a numerical standard—but I think a 
standard of bacillus coli itself is most reliable. For 
instance, in these four samples that I happen to quote 
here—in the two contaminated ones—I could find bacillus 
coliin one-tenth of ac.c. and also in one-half of 1 c.e. 
In the third sample where there was only partial con- 
tamination, it was in 2 c.c. but not in smaller amounts. 
In one far out to sea in 40 ¢.c., not ina 10th, gor 2. I 
have examined 300 or 400 samples of drinking water 
from bacillus coli and I find from it that the bacillus 
coli standard isa very great help. I think that applying 
the same analogy I should not let any oysters be put 
in any water where the bacillus coli could be found 
in 1 cc. If you find it in 1 ¢.c. it would not be satis- 
factory, but I only advance this as a tentative standard 
liable to be modified. 


18456. It would not be satisfactory ‘—No. 
18457. Not if you found it at all in 1 ¢.c.{—No. 


18458. Have you examined the waters of Pyefleet _— 
No, they are building me a laboratory, but it is not ready 
yet. 


18459. Would you be guided at all in arriving at your 
standard by topographical considerations /—Not in re- 
gard to my standard ; but in my opinion of the oysters I 
should be ; I mean I should take that into consideration 
but [ do not see how it would affect the standard itself. 


18460. Supposing in the water in which there was 
a laying you found the bacillus coli in 1 c.c. regardless 
of topographical considerations would you say those 
shell-fish were not safe!—Yes, I would say they were 
not above suspicion. 


18461. (Zr. Stafford.) Would not that comdemn most 
of the layings in England ?—I have nct had experience 
of many of them ; but if so they deserve to be it they 
are contaminated. 


18462. All; although enteric fever has never arisen 
from some of them and no disease is traceable to 
them ?—Well, if I found bacillus coli in one ee, I 
should regard these oyster layings as liable to sewage 
contamination ; if so, I should consider them unsatis- 
factory. 


18463. Although yov had had no other evidence on 
the subject Although I had had no other evidence on 
the subject ; yes, in that amount. 


18464. You think the bacteriological standard one 
c.c. would be sufficient to condemn them !—Yes, but 
I only advance this as a provisional standard and it may 
be too nigh. If the standard is sufficiently iow a bac- 
teriological cone is sufficient to condemn. If I found 
bacillus coli in less than one c.c. I would take in other 
factors. 


18465. Apart from higher or lower standard, if you 
found the oysters in those particular layings where you 
found the bacillus coli in one c.c. had never given rise 
to a suspicion of disease, you would still condemn them ? 
—Well, I believe always in taking the topographical 
questions into consideration, but I think I should 
probably. I have not, in my experience, taking a standard 
like that found that it usually errs if you take it low 
enough. 

18466. You think that the bacteriological standard is 
absolutely reliable in itself !—If you take it iow enough. 
I mean that is the whole crux of the question. If you 
take it low enough, then it is reliable. 


18467. But how do you arrive at thel c.c. being 
ow enough or high enough !—From the results of the 
analyses I have made of these different waters. 


18468. How many analyses have you made !— Well, of 
drinking water—of all waters I suppose about 500. - 


' 18469. Of sewage and tidal waters ?—Not.more than 
about 20, I should think, of tidal waters. It is one of the 
things that I wish to) investigate further. . I would not 
lay too much stress upon this question of a bacterio- 
logical standard ; but it is the vpinion .which at the 
present moment I hold subject to further work upon it. 


- 18470. (Chairman.) Have you considered that you 
might find the bacillus coli apart from human beings — 
Yes, 1 have ; I am convinced that you may find it and I 
have found it in the excreta of sheep for instance in 
abundance. 


18471. May you find it in birds?—I do not know, 
my Lord. 


18472. Or fish ‘—I do not know ; I have no experi- 
ence. 
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18473. At the same time it is rather a formidable 
thing that you propose, that water should be condemned 
if you found bacillus coli in 1 c.c. at all. 


18474. (Sir Welliam Ramsay.) You have not ex- 
amined the waters of the Pyefleet !—I have not, no sir. 


18475. Would you condemn the Pyefleet if you found 
bacillus coli in one cubic centimetre. Itisa large order ? 
—Well, I should say that if I found bacillus coli in 
lc.c., the water was liable to sewage contamination ; 
that I think would be justifiable, but my numerical 
standard is only a provisional one, subject to alteration 
with more extended experience 


18476. But what steps should he taken ; I mean sup- 
pose you did so say, what steps would be taken next ; 
would you shut up the Pyefleet ?—Yes, unless you are 
going to allow sewage contaminated oysters to be used ; 
if you are going to run the risk of it. 


18477. Or remove the oyster bed ?—It seems to me the 
essential thing is to Have a bacteriological standard quite 
apart from whether you have one c.c. or not. You have 
to stick to it or not. It is one of the things that I was 
interrupted in my work leaving Cardiff that I could not 

o on with these samples, and I propose to do a great 

eal more at Colchester ; but I think a bacteriological 
standard could be arrived at from the water and this 
whether a one c.c. coli standard or a lower one is used. 


18478. The bacillus coli) must be absent from 100 
centimetres of pure water, I suppose, would you say 1— 
Yes—50 c.c. If I found a water carried no bacillus coli 
in 50 c.c., | regard it at a high degree of purity. 

18479. Not worth troubling about as a source of 
contamination !—No. 


18480. (Major-General Carey). Do you suggest that 
all layings should be registered !—Yes, I do. 

18481. But that from time to time afterwards they 
should be liable to prohibition ’—Yes, if they were 
unsatisfactory. 
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18482. If they are afterwards considered unsatisfactory 
by the supervising authority !/—Yes. 


18483. The grounds of such prohibition might be on 
the topographical as well as the bacteriological examina- 
tion !—Yes ; the whole thing; both the topographical 
and the bacteriological. 


18484. But the public would not be protected pending 
the prohibition of a registered bed 1—That is a matter 
of administrative detail that could be got over. They 
could be prohibited if they were very bad, I suppose. 


18485. They would be all registered, I suppose, in the 
first place, good or bad ?—Certainly. 


18486. And that fact, I suppose, would be known to the 
public, who would be ready to purchase those oysters /— 
That every bed was registered ? 


18487. That every bed was registered ?— Yes, cer- 
tainly. 

18488, Then it might be some time afterwards that a 
bed was found to be unsatisfactory 7—Yes. 


18489. In the meantime the consumption of oysters 
which are not fit for consumption might be going on? 
—Yes, [suppose some administrative arrangement could 
be made by which if they were found very bad on ex- 
amination, they could be summarily stopped. That is a 
matter of administrative detail that JI hardly have 
the experience to speak upon. 


18490. Then you would only register the beds which 
were satisfactory and leave the others unregistered ?—I 
should have thought—but I have no experience—it would 
have been better to register the whole lot just in the 
same way as you register dairies and cowsheds. They 
all have to be registered, whether good or bad, and you 
take proceedings afterwards if they are unsatisfactory. 
The registration would not imply that they were good. 


18491. (Sor Wm. Ramsay.) Have you any other remarks 
that you would like to make !—No, sir. 
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Bacteriological Analyses of some Sea-water samples. 





Number of Organisms 











area). (Said to be no possibility of 
sewage contamination). 





developing. Spee 
Source of Sample. S Presence of B. Coli, | Presence of B. Enteritidis 
Sporogenes. 
At 37° C. At 22° C. 
1, Sea water. Over “ perches” Mumbles 15 140 In 4, §¢¢, &. - - | Nilin 5e.c. 
oysters. 
2. Sea water. Over “plantations,” Mum- 16 165 In 5, $ c.c., &e. - | Nilin 5c.e. 
bles oysters. 
3. Sea water, Swansea Bay. Over Bay 26 148 Notin ,, or}. In2, 10, teh; 
oysters. 40 c.c. 
4. Sea water, 4 miles out. Over white 6 210 In 40. Not in 4, 4,2, ene 
oyster beds. LONeRe, 
5. Sea water. Off Penarth beach - - 850 1,440 In 75,4¢¢., &e. Not | Indand 10 cc. Not in 
in x5 C.C. lec. 
6. Sea water, mid-channel. Off Flat 256 2,130 Not in 10c.c. orless - {In 10 ce, but not in 
Holm Island. (17 Jan. 1903.) lee. 
7. Sea water, mid-channel. Off Flat 340 730 In j;and$cc - - | Not inlor5dc.e. 20 (2) 
Holm Island. (29 Jan. 1903.) doubtful. 50 and 10 
Ce 
8. Sea water, quarter mile beyond Penarth 720 3,860 In 10 and 40 ec. Not | Notinlec. Intwo out 
Digs. in less. of three 5 c.c. tubes. 
9. Sea water. At Penclawdd (cockles | - - - -| In 10 and 40 «ec. Not ee 


in 4, 2, 10 cc. 
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PRESENT : 
The kKight Honourable The Earl of InpEsLEIGH (Chacrman), presiding. 


Colonel T. W. Harpine, J.P. 


Sir WILLIAM RAMSAY, K.C.B., F.R.S. 
| Mr, T. J. STAFFORD, F.B.C.S.1. 


Major-General ConsTANTINE PHipps CAREY, C.B., RE. | 
Mr. W. H. Power, C.B., F.R.S. 
My. F. J. Wins, Secretary. 


ALSC PRESENT : 


Dr. H. T. BuLSTRODE. 


Mr. M Mr. Mavrice Firzmavurick, c.mc., called; and Examined. 
Ar D 


Fitzmaurice, 


C.M.G. As the sewage enters the outfall works, there are, om 


an, average, at Barking, 55 grains of suspended matter 
per gallon of sewage; the effluent contains only 8 grains: 
of suspended matter. Taking the difference between. 


18492. (Chairman.) You are Mr. Fitzmaurice, the 
Chief Engineer of the London County Council pP—Yes. 

18493. Can you say how long you have been acquainted 
with the London drainage system ?—I have been ac- 
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quainted with it more or less since 1892, because at that 
time I had charge of the Blackwall Tunnel, and there 
were Many main. sewers constructed in, connection with 
that work. 

18494. Can you give us a history of the London County 
Council drainage system ?—!or the purpose of making 
the matter quite clear, it is necessary to refer shortly 
to the arrangements made for dealing with London main 
drainage before the present system came into operation. 

The system in operation in 1854 consisted of main 
sewers, which followed generally the valley lines ap- 
proximately at right angles to the river and discharged 
into the Thames, but at about mean tide level the rising 
tide closed the outlets and dammed back the sewage, 
which accumulated in the main portions of the sewers, 
and remained stagnant for several hours daily. 

In 1856 the Metropolitan Board of Works instructed 
their engineer, the late Sir Joseph Bazalgette, to pre- 
pare plans completely revising the main drainage. The 
system adopted was that of building large intercepting 
sewers on each side of the river, running roughly parallel 
to the river, into which all the sewage from those sewers 
which originally ran into the river was taken and carried 
by these main intercepting sewers to Barking on the 
north side and Crossness on the south side. 

Dealing first with the north side of the river, there 
are three intercepting sewers, the northern, middle, and 
low level; the sewage from the two former runs to 
Barking by gravitation, while that in the last-named 
sewer has to be pumped at two places, the Western 
pumping station and the Abbey Mills pumping 
station ; it then runs from this latter station to Bark- 
ing by gravitation. 

On the south side of the river there are two main 
intercepting sewers, the high level and the low level; 
the former running by gravitation to Crossness, the 
latter having to be pumped at Deptford. All the sewage 
has to be pumped at Crossness. 

These sewers are, of course, not capable of carrying 
off very excessive rainfall; in fact, they become sur- 
charged if the rainfall exceeds more than about a quarter 
of an inch in 24 hours. On this account certain storm 
overflows have been provided, so that when the sewers 
become surcharged the rain water can flow by these over- 
fiows directly into the river. Should there be a heavy 
rainfall at the same time as high tide in the river, the 
outlet of these storm overflows is naturally closed by the 
water in the river. This has been the means of causing 
considerable flooding in several low-lying districts. To 
reduce this flooding as much as possible, the London 
County Council has provided pumping stations at the 
outlet of some of the storm relief sewers, so as to pump 

the rain water into the river when owing to high tide 
it cannot flow in by gravitation. 

When the sewage reaches the outfalls at Barking and 
Crossness, four grains of lime and one grain of proto- 
sulphate of iron are added to each gallon of sewage, so 
as to precipitate the matters in suspension. 


the two, although this cannot be absolutely accurate, we 
have 25 grains per gallon of suspended matter left in the- 
precipitation channels. 

The proportion of suspended matter and the amount: 
precipitated is slightly different at Crossness. 

The effluent is discharged into the river at Barking, 
and Crossness, and it amounted during the year 1902 to. 
a daily average of 232 million gallons. 

The sludge left in the precipitation channels, 92 per 
cent. of which is water, is pumped into steamers which. 
carry it away to the Barrow Deep, and it is there dis- 
charged over a length of from 5 to 10 miles, 

There are six steamers for dealing with this sludge; 
each is capable of carrying about 1,000 tons, and they 
make, on an average, 104 trips per week per steamer... 
One steamer is generally laid up for repairs. 

The Barrow Deep is practically the open sea, being, 
situated about 20 miles below Southend, and is not used 
for general navigation. By arrangement with the 
Trinity House no cargoes are discharged westward of an. 
imaginary line drawn from the Maplin lightship to No. 
10 buoy, which is about 5 miles eastward of the Mouse- 
lightship. The ships carrying the sludge report to the 
Mouse lightship each time they pass both out and home.. 
For this purpose each ship has a signal letter allotted to 
her, and hoists the letter flag by day, and the Morse 
signal letter is flashed during hours of darkness. The 
time of passing the Mouse is noted, and the reports from 
the lightship are compared with reports sent by the. 
London County Council to the Thames Conservancy. 
Information is also sent to the Thames Conservancy of 
the number of times each vessel is loaded at the outfall. 
works. 

The distance from the Barking outfall to No. 10 buoy 
is about 48} miles, and if the vessel steams 94 miles while: 
discharging the sludge, the total distance would be 58 
miles, making 116 miles for the run out and home, : 

The maximum tide is at Gravesend Narrows, where at- 
times it exceeds 4 knots an hour. 

As far as possible it is arranged that the sludge shall be- 
discharged on the ebb tide. The present fleet of six 
steamers would be unable to deal with the sewage unless 
they took advantage of going down on the ebb tide and: 
coming back with the flood. 

Tt has been suggested that the sludge should be carried 
a certain distance further to sea than is at present done. 
There is, of course, no impossibility in doing this, but it~ 
would mean a very large increase in the fleet, as the 
ships would have to run independently of whether it was. 
flood or ebb. 

He has made inquiries as regards the set of the current 
from the Barrow Deep on the flood tide, and from the 


information obtained it does not appear to set towards: 


the Maplin sands, but rather straight east and west, 
with possibly a slight tendency towards the Medway. — 


The total amount of sludge sent to sea during the year: 
1902 was 2,607,000 tons, making a weekly average of: — 
50,134 tons. 
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The cost of conveying the sludge to sea amounted to 
‘2°76 pence per ton for the year 1902. The cost of the 
six sludge steamers was £145,697. 


18495. May I ask if you consider, generally speak- 
ang, that the existing state of things is now satisfactory ? 
-—Is that with reference to the effluent, or with the dis- 
posal of sludge, or generally? 

18496. Generally ?—Well, I think it will be better if 
you will allow me to amplify my answer on that. The 
County Council are at the present time constructing 
two new main sewers on the north side of the river, and 
“ohne hew main sewer on the south side, and when these 
sewers are in operation a great deal more sewage will 
come to Barking and Crossness than at the present 
time. That is due to the fact that at the present time, 
if there is more than about one-quarter of an inch 
-of rainfall in 24 hours, the sewers get surcharged, and 
a large amount of rainfall, with possibly a certain 
amount of sewage, is discharged into the river at 
«certain points along the river so as to relieve the 
‘sewers themselves. There is considerable difficulty in 
relieving the sewers if high water occurs. at the same 
time as a heavy rainfall, because the flaps on the sewers 
are then closed by the tide, but to obviate this the 
Council are putting up pumping stations. They have 
got one at Heathwall on the south side of the river, and 
‘they have now just constructed one, which will be in 
-working order in a few weeks, at Lots Road, in Chelsea, 
and there are others at North Woolwich and the Isle 
‘of Dogs. At all these stations when high water occurs 
at the same time as a heavy rainfall, the water from the 
sewers is pumped into the river, as otherwise of course 
it would flood the low lying districts. 

’ 18497. That is, the construction of these new sewers 
is principally to deal with the storm water ?—To a great 
»extent it is not satisfactory to discharge a large amount 
of storm water into the Thames. 

18498. (Zr. Power.) Will the new sewers take the 
storm water to the outfall, or will they discharge it into 
the Thames. between bridges ?—-No, they will take it to 

the outfall at Barking and Crossness. 

18499. Will that mean pumping of all that sewage? 
Will it be a low level sewer ?—Oh, no. Perhaps I ought 
to explain there are three main sewers on the north 
:side of the Thames ; two of these carry the sewage by 
gravitation to Barking, and the sewage in the low level 
sewer which goes along close to the river has to be 
pumped at two places, at the western pumping station 
near Chelsea, and also at Abbey Mills, so that it is 
only from one sewer that the sewage has to be pumped. 

- 18500. But the new sewers, will they require to be 
discharged by pumping ?—In the case of the new sewers, 
at may have to be pumped in one, but certainly the 
second one will be carried by gravitation. 

18501. Then, you pump from the lower sewers into one 
or other of the higher sewers at the pumping station ?— 
We pump into the same sewer at a higher level; a 
continuation of the same sewer. 

18502. (Chairman.) What proportion of the whole 
sewage in London is actually taken out in your vessels 
and discharged into the ocean ?—Well, the best thing 
would be for me to give you the exact figures for each 
day. About 230,000,000 gallons of sewage is the ordi- 
nary dry weather flow. Then the more solid matters, 
matters in suspension, are precipitated from that 
‘sewage, and about 7,000 tons of that sewage are sent in 
sludge vessels to the Barrow Deeps. 

18503. About 7,000 tons?—About 7,000 tons, yes. 

18504. And that represents what sort of proportion? 
—TIf you will just allow me to work it out. 

18505. Yes? It is not 1 per cent. 

18506. Not 1 per cent. ?—No; but, of course, that 1 
per cent. includes all the solid matter from the sewage ; 
it is the worst part of the sewage. 

18507. But still it is only a comparatively small part 
-of the sewage ?—Oh, quite so, yes. The idea of the thing 
is ‘to concentrate the worst part of the sewage as much 
as possible, then all that concentrated part is sent out 
to the Barrow Deep. 

18508. How do you concentrate the sewage ?—I think 
I had better perhaps explain what we do at Barking. 

18509. Yes?—The sewage comes to Barking by three 
main sewers, and ati a certain distance above Barking 
four grains of lime are added to the sewage per gallon, 
and one grain of proto-sulphate of iron. The sewage 
then goes into long channels about d0ft. wide and about 


103 


500 or 600ft. long. These chemicals cause the precipite- 
tion of nearly all the matters in suspension in the 
sewage. These matters are left im the precipitation 
channels. 

18510. In the precipitation tanks ?—In these precipita- 
tion tanks, yes. All this solid matter that is left in the 
tank is swept down, or a certain. amount of it flows down, 
to pumps at a lower level. Well, it is first allowed to 
settle for some time, and then the further thin liquor 
that forms on the top 1s pumped off, and is sent back 
to be treated with chemicals a second time, but the 
heavier part underneath is pumped into the sludge 
vessels. Of that heavier part, about 92 per cent., is 
water. 

18511. Then you send the latter part back to be chemi- 
cally treated a second time ?—The former part, the thin 
liquor which forms on top, is treated a second time 
with chemicals, but the latter part, the sludge, is 
pumped into the sludge steamers. 

18512. About the storm water question, how much is 
the dilution when the storm overflow comes into action? 
—wWell, the sewers at the present time can carry off 
about a quarter of an inch of rain in 24 hours; any- 
thing beyond that is discharged into the river. 


18516. And do you know the amount of the dilution 
that there would be in the quarter of am inch of rainfall 
in 24 hours?—It depends altogether on the amount cf 
the rainfall. If the rainfall is only a small amount 
in excess of the amount the sewers can carry otf, the 
dilution may not be very great, but if the rainfall is a 
very heavy rainfall, such as we had quite recently, of 
course the dilution is enormous. 

18514. But storm overflows come into work if there 
is more than a quarter of an inch of rainfall ; is that 
it?—That is so, yes. 

18515. And a quarter of an inch of rain would cause 
what extent of dilution?—I really could not tell you 
that. 

18516. (Major-General Carey.) How many times per 
annum on an average are the sewers surcharged, and 
the storm overflows come into operation?—I should 
think, judging from the number of times we pump the 
sewage at high water, or rather the stormwater, about, 
perhaps, 60 hours in the year. 

18517. May that mean 60 different days?—Oh, ne ; 
it would mean that they were running for three or four 
hours on one day, and then they might not run for a 
month. 

(Mr. Power.) That is three or four hours pumping on 
one tide. 

18518. (Major-General Carey.) Have you got any 
record ?—Yes, I can put in the records at the different 
places, if you wish. 

18519. (Mr. Power.) What did you say you reckon 
the dry weather flow to be ?—230,000,000 gallons. 

18520. That is what is discharged as effluent at 
Barking ?—Yes, that is the dry weather flow at Barking 
and Crossness. 

18521. That includes whatever rainfall gets into the 
sewers and any water that the sewers pick up; the 
sewage is not estimated on the waiter supply or any- 
thing of that kind ; it is what actually comes down to 
the works ?—That is so; but that '230,000,000 gallons 
does not include any rainfall, but it is what is called 
the dry weather flow with no rainfall. 


18522. Practically with no rainfall?—With no rain- 
fall. 


18523. In wet weather you get much larger amounts ? 
—QOh, yes; much larger. 

18524. How much larger?—At the Barking outfall 
alone we have had 300,000,000 gallons. 


18525. That compares with some 140,000,000 gallons 
ordinarily delivered at Barking; the 230,000,000 
gallons includes both Barking and Crossness, does it 
not?’—That is both Barking and Crossness. 

18527. And the 300,000,000 would that include boén 
again ?—No, the 300,000,000 is Barking only. 

18527. (Colonel Harding.) Perhaps Mr. Power would 
ask Crossness also, and then we could get at the amount 
dealt with in rain time ?~I am not sure that I can divide 
up that 230,000,000 gallons for the moment, but I can 
get those figures exactly for you. 
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can bring to these works, would it be double 230,000,000 
gallons ?—Oh yes, I think it would. 


18529. Just about ?—Yes. 


18530. Should we be right in taking it that you are 
able to deal with one dilution ?—Yes, I think that would 
be the case. 


18531. About ?—Yes. 

18532. (Mr. Power.) At Barking ?—At Barking and 
Crossness, taking them together. 

18533. Is the effluent discharged at all states of the 
tide at Barking ?—Yes. 


18534. You say that you have made some inquiries as 
regards the set of the current from Barrow Deep on the 
flood tide, and that the tide appears not to set towards 
the Maplin Sands, but rather straight east and west, 
with possibly a slight tendency towards the Medway!— 
Yes. 

18535. Have you made any observation of the set of 
the first of the following ebb, as to the direction in 
which that goes?—No, I think not. 


18536. As tu whether it comes down we will say, 
towards Whitstable or whether it goes out again directly 
east ?—No ; I have not made observations, and I should 
like to say that those observations that I mention are 
not float experiments. 


18537. They ave not float experiments?—No. I want 
to make that quite clear. We shave not made any float 
experiments there, I have simply made inquiries. f 
have asked the masters of our sludge vessels, who, oz 
course, are there every day, and can judge fairly well, 
and that.is what they have told me. I think it might 
be useful to have float experiments there. 


18538. Would you just demonstrate on the map the 
course of the sludge vessels out and home? J think it 
would be convenient for the Commission ?—There is 
the Barking and Crossness Works, and the vessels 
simply come down the river, and then wait until 
they pass No. 10 buoy here before they begin to dis- 
charge any sludge. 


18539. At what state of the tide do they start from 
Crossness ?—They start any time between two hours 
before high water and perhaps an hour afterwards. 
We try as far as possible to get them to start before high 
water. 


18540. And then they get down to No. 10 buoy at about 
what state of the tide #—They get down to No. 10 buoy 
before the flood begins to run. I should like to qualify 
that. It has happened that the last steamer of the five 
coming down—we generally have five running—may not 
come down until practically low water. 


18541. And then they steam along the western edge 
of the Barrow Deep, and come out along the eastern /— 
They steam along from No. 10 buoy to No. 1 buoy. 


18542. And then come back along the edge of the 
other sand ?—And come back the Barrow Deep. 


18543. They do not go into Black Deep at all, do 
they ?—No. 


1544. They are discharging sludge during the 
whole of the journey from No. 10 buoy, until they 
get back to it, practically; is it very gradual the dis- 
charge of the sludge?—It is, yes; the orders of the 
captains are to discharge it over a length of 10 miles. 
Each vessel contains about 1,000 tons of sludge, and I 
think those orders are fairly carried out. 


18545. At any rate, they have to go as far as No. 1 
buoy before they turn back, do they?—Yes. We keep 
particulars of what each vessel actually does. You 
perhaps would just like to look at these returns. They 
show the time of passing the Mouse Lightship and turn- 
ing round No. 1 buoy. 


18546. The master of the vessel keeps this ?—That. is 
sent up to me every day, and, it will be seen, the time 
the vessel passes the Mouse Lightship is here noted, 
and forwarded to the Thames Conservancy. 

18547. He is checked at the Mouse Lightship ?—He is 
checked at the Mouse Lightship. 

18548. Checked by observations on the lightship ?— 
That is so, yes. 

18549. (Chairman.) Did I understand you to say that 
the state of the current from the Barrow Deep has not 
been ascertained by experiment ?—Not so far as I know. 
I myself have made no experiments with floats, which, 
of course, is the most satisfactory way of doing it. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


18550. Have you ever thought of making any experi- 
ments ’—Well, I have thought about it, but we really 
have not been able to get any done before now, but I 
think it would be very useful to make such experiments. 


18551. It would be very interesting I think ?—I am 
sure if the Commission expressed a wish to have it done 
we could arrange to have it done. 


18552. I think there is no doubt about it. 
(Major-General Carey.) It would be most desirable. 
(See memorandum at end of Mr. Fitmaurice’s evidence.) 


18553. (Mr. Power.) But the information as to cur+ 
rents is from the light vessels, for instance, from the 
Mouse and the Nore, is it not?—From the masters of 
our own sludge vessels. 


18554. Of your own vessels ?—From our own vessels, 
yes. 
18555. (Major-General Carey.) Is there any tendency 


to silt up in the Barrow Deep in consequence of the 
deposits ?—I do not think so. 


18556. Have any experiments been made ?—Some ex- 
periments were made some years ago, before I was with 
the London County Council, and, as far as 1 remember, 
the tendency to silt up was quite inappreciable. 


18557. How do you account for the absence of any 
silting up /—Is the sludge carried in one direction or 
another through the deep ?—It is ; I suppose a good deal 
of the sludge is carried out to sea, and, I am told, a good 
deal of it is eaten by fishes, but I really cannot tell you 
very much about it. I can easily get hold of the ex- 
periments that were made, and put them in if you wish. 

18558. (Mr. Power.) What is the depth of water in 
Barrow Deep at low water; ao you know how many 
fathoms?—I have not got it on my mind, but it is 
marked on the chart. 

18559. (Major-General Carcy.) There is no dredging 
of the deep ?—Oh no. 

18560. Simply the sludge takes its chance ?—Yes, it 
is very deep, indeed. 

4 18561. (Mr. Power.) It is deep water?—It is very 
eep. 

18562. (Colonel Harding.) It might be well to get on 
the evidence the depth of the Barrow Deeps ?—Thirteen 
fathoms seems to be about the deepest, and then it 
seems to vary between 10 and 12. 

18563. (Major-General Carey.) Does that vary at all 
from year to year ?—I think not. 

18564. You say it is on that particular date of the 
chart?—I think it remains fairly constant; I think 
there is very little variation of depth there. 

18565. (Mr. Power.) What is the width of the channel 
from sand to sand?—You mean the Barrow Deep 
Channel. 

18566. Yes, the Barrow Deep ?—It is almost exactly 
amile. That is the narrowest place. 

18567. (Major-General Carey.) A mile between the 
buoys 2It is a mile at this point here—(indicating). 

(See chart following page 130.) 


°18568. Is that the scale on which the map is drawn? 
The scale shows more than that, does it not?—I am 
taking it off the chart here. 

18569. It is two miles ?—It certainly looks more than 
that. 

18570. (Mr. Power.) It is 10 miles in length, the 
Barrow Deep?—Yes. I think the explanation is that I 
am taking from inside the nearest part of the sand, and 
on the cartoon they have put on the more central part 
on each side. It is not quite the same extent shown 
here; then there they have put on the yellow part the 
similar portions, and I have taken this width here 
(indicating) 


18571. (Major-General Carey.) Is all the sewage at — 


Barking treated in the precipitation tanks during a 


storm ?—Yes, itis; it all goes through the precipitation 


tanks. 

18572. Under all conditions ?—Under all conditions. 

18573. It passes through the precipitation tanks ?— 
Yt cannot get into the river in any other way. 

18574. Are there any bacteriological records of the 
effluent above and below the outfall?—I think the 


chemist will be able to give you all particulars of that. — 


been taken’ 
ascertain the 


18575. Have any float experiments 
at Barking below the outfall to 


—— 


course of the effluent?—I believe some were made ~ 


several years ago. 


MINUTES OF EVIDENCE. 


18576. Was that during the last Commission in 1885? 
—I think it must have been long before | came to the 
Council. The only ones that I have seen myself are 

.with reference to finding out if any of the effiuent went 
up the Barking Creek. There is a creek going up. here 
(indicating on map), and, in addition, float experiments 
have been made as regards sewage discharged at Thames 
Haven. It was at one time thought that it might be 
advisable to bring all the sewage down to Thames 
Haven, and float experiments were made at that point, 
the result of which was that the floats never came back 
to Thames Haven once they were started from there. 

18577. That is not existing now?—No, it is not, 
I only mentioned that as to what float experiments were 
made. 

18578. There is no record showing that the effluent 
from Barking is not carried back at flood tide, that it 
goes a certain distance down and is carried back again? 
—No, I have not got any float experiments there. 
There is no doubt that a certai namount of effluent 
must be carried past Barking on the flood tide. I do 
not think there can be any doubt about that. 


18579. How do you determine the proportion of chemi- 
cals to be added to the sewage in precipitation ; is the 
sewage gauged on different days?—Yes, we know 
exactly the amount flowing through the different sewers, 
and the lime and iron are mixed with water, and the 
proportion added. I¢ is done carefully. 

18580. Do you vary the proportions P—Certainly, 
18581. According to the volume coming down ?—Oh, 
yes. ; 

18582. Is there a gauge on the pumps?—There is a 
gauge on the sewers. 

18583. (Mr. Power.) You say it has been suggested 
that the sludge should be carried a certain distance 
further out to sea than at present. Where was it pro- 
posed that it should be taken ?—It was suggested that 
it would be a great improvement to carry it 10 miles 
beyond No. 1 buoy. 

18584. Before they commence to discharge it ?—Be- 
fore they commenced to discharge it, yes. 





18585. But, as before, through Barrow Deep?—_ 


Through Barrow Deep, yes. 

18586. (Major-General Carey.) Why was that proposal 
made—because they were afraid of the sewage coming 
back ?—I suppose that was the idea. It seems natural 
the further away you carry it, the less chance there is 
of its coming back ou the Maplin Sands. 


18587. They did not go on any actual information by 
float experiments ?—No. 


18588. (Colonel Harding.) You have knowledge doubt- 
less as to the amount of trade effluents in the London 
sewers, have you not?—We are very fortunate; we 
have practically no trade effluents; we consider it alto- 
gether domestic sewage. We have not got the diff- 
culties which exist in the Midland towns at all. The 
trade effluent is so small in comparison to the total 
amount of the sewage that it practically need not be 
considered. 

18539. There are, of course, considerable volumes of 
trade effluents turned into your sewers, but relatively to 
the vast volume of domestic sewage you say it is prac- 
tically unappreciable >—That is so. 

18590. But you have breweries, for instance >—There 
are, yes. 


18591. Fellmongeries also; there must be a good 
deal of tanning ?—In the Bermondsey district there is 
some tanning, yes. 


18592. Has it ever been estimated by your Council 
what is the relative volume of trade effluents to domestic 
sewage ?—I do not think it has at all. 


3593. Would you be good enough to tell me what is 
the policy of your Council with regard to the reception 
of trade effluents into sewers ?—Well, under the Metro- 
polis Management Act, I think it is, we have power to 
prevent anything coming into the sewer which will 
either harm the sewer or harm the men who work in it. 

18594. Yes, the general powers applicable to the whole 
country ?—Yes. 

18595. But what is the policy of your Council; do you, 
as a rule, receive trade effluents ?—If it does not damage 
the sewer or is not dangerous to the men working. 

18596. As a fact, have any applications been made to 
you to receive trade effluents which do damage to the 
sewers or which lead you to refuse them ?—We have had 
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several prosecutions of firms, but principally on account 
of turning mm het condensing water, but we have 
had a large amount of trade effiuent, I may call it, 
turned in in the north-east of London. There is near 
the sewer called the Hackney Wick sewer a great num- 
ber of manufactures dealing with cleaning works, 
cleaning clothes and things of that kind, and a very 
dangerous effluent has sometimes been turned into 
sewers in that neighbourhood. In fact, we have had 
several explosions in sewers there on that account, and 
at the present time we are making a new sewer in that 
district, and I am just arranging to start during the 
next few months to make intercepting chambers outside 
manufactories from which we think any dangerous sort 
of trade effluent is coming into the sewer, so as to know 
exactly what firms are sending in this effluent. It is 
very difficult to find out. 


18597. I yather these intercepting tanks are made at 
the expense of the Council ?>—They are, yes. 


18598. On the Council’s own premises?—They are 
made outside the premises of the manufacturer, 


18599. In the street?—Under the footpath. 


18600. You do not call on the manufacturer to put in 
this intercepting tank ?—No, I do not think we have 
got power to do that. Once we can find out or prove 
that. they are sending in any dangerous effluent, we 
can make them stop it. 


18601. May I take it that the occasions when you 
have to stop the turning of an effluent into your sewers 
because of its peculiar dangers are comparatively rare? 
‘—They are, yes. 


18602. And, speaking generally, you receive trade 
effluents ?—We do, I think, speaking generally. 

18603. Do you think your Council has any views as to 
the necessity of making a charge in connection with the 
treatment of trade effluents P—I do not think they have 
ever considered that question at all. The trade efflu- 
ents I am referring to are, of course, principally petro- 
leum spirit, 

18604. Yes, those one can conceive to be possibly very 
dangerous, but apart from those dangerous trade efflu- 
ents, there must be a great many small trade effluents 
going into your sewers, and you do in fact receive them / 
—We do receive them. 


18605. And you make no difficulty about it P—No. 


18606. In all probability a connection is made without 
your knowledge?—I ‘do not think any connection is 
made to our sewer without our knowledge. 


18607-8. Then knowing that the connections are abou~ 
to be made you allow them?—We do, yes. In some 
cases there might be a connection made to a local sewer 
which would continue into our sewer, and that is one 
of the cases where we find considerable difficulty in 
tracing where hot. water comes from. We have had a 
great deal of trouble, for instance, with a distillery which: 
is sending in a large quantity of hot water, and it is 
very often difficult to find out where the hot water 
comes from. I might give another instance of that. 
Perhaps some members of the Commission have noticed a 
ventilator right in the middle of Oxford Cireus. During 
the winter you very often see steam coming up that 
ventilator right in the middle of the circus, and up to 
the present time I have found it absolutely impossible 
to find where that steam is coming from. 


18609-10. The point you raise is rather an interesting 
one. It applies, I think, to all the great cities, There are 
a multitude of little steam boilers, and these are emptied 
almost invariably into the sewers ?—Yes. 


18611. And emptied at a very considerable heat ?— 
Yes. 


18612. Well, what is the inconvenience that you notice 
in connection with the turning into your sewers of hot 
water, water quite unpolluted, but at considerable tem- 
perature ?—There are two inconveniences which arise; 
first, it may be extremely dangerous to our men working 
in the sewers to have a large amount of hot water comin~* 
down upon them. We have had men actually at work 
in the sewers scalded very severely. The other point 
is, that the hot water may have a very serious effect: o1 
certain substances in the sewers, and may cause certain 
chemical changes which would not otherwise happen, 
and might be dangerous to the sewers. 


18613. Have you noticed any actual damage to the 
sewers themselves P—I should not like to say that I have 
noticed very much, but we have to continually put in 
new inverts to the sewers. Of course, that is vrinc’- 
pally due to sand and gravel going alcng the sewors, but 
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i doubt that certainly the deterioration of the 
poe intent by large AnsbiitiCs of hot water 
coming down. ‘ 

18614. Would it not be comparatively easy to ca 
upon the manufacturer turning out this hot water to 
have on his own premises an intermediate tank or sunk 
shaft into which it should be discharged, and by such 
discharge the temperature reduced ?—I thiak it would be 
a very excellent thing. 

18615. It is in fact done by many other towns?—A 
great amount of this water is used for condensing pur- 
poses, and many people use condensing ponds, and cool 
the water and use it over again. 

18616. Now, apart from the damage to the sewers 
themselves, which I gather is evidently very trifling, 


apart from the chemical action that might be caused by . 


introducing heat among the matters in the sewers, the 
bringing of hot water into the sewers would be rather 
an advantage than otherwise, would it not?—I do not 
think so. 

18617. Is it not a fact that the higher temperature of 
sewage facilitates the bacterial action where bacterial 
treatment is going on P—I should not like to answer that 
question, ' 

18618. You have not gone into that ?-—-But I am quite 
sure it facilitates our not being able to get our workmen 
to work in the sewers. 

18619. As to the question of cost to the larger City of 
London of the work which is carried out for such purifi- 
cation, can you give us any data what is the cost at 
which this work is done by the London County Council ? 
This work is done by the London County Council, is it 
not ?—Altogether, yes. 

18620. Then what is the rateable value of the area 
under the control of the London County Council ?—The 
area is 121 square miles. 

18621. What is the rateable value of that area ?—I am 
afraid I would have to get those figures for you. 


18622. Do you happen to remember what is the cost in 
the pound or the cost per head to the people of London ? 
—No, I could not tell you that. 


18623. Of such purification P—No., 


18624. It would be possible to obtain that from the 
financial department of your Council ?—Yes, we can get 
all those figures for you. 


18625. Could you put that in when you send us the 
proof of your evidence ?—Certainly. 


18626. It would be interesting to know what is spent 
in this great City in connection with sewage purifica- 
tion —That would be apart from keeping up sewers and 
pumping, or would you like both? 


18627. Simply sewage treatment ?—Sewage treatment 
I think I could almost tell you offhand, but I would 
perhaps rather keep it until I can give you the exact 
figure. (See Statement at end of evidence.) 


18628. In answer to a question by the Chairman as to 
how far the action which you carry out in sewage was 
considered by you satisfactory, you limited yourself, I 
think, to this—that you thought the storm overflows 
came into action too soon, and that some change with 
regard to them was about to be carried out, so as to 
take to Barking and Crossness a larger volume ?—That 
1s so. 


18629. But you did not go on to say anything as to 
the effect of the effluent turned out at Barking and 
Crossness upon the Thames waters ?—I really avoided 
saying anything about that, because Dr. Clowes, the 
chemist, who will come after me, has made experiments 
all along the river both up and down, and he will be able 
to give you full particulars. 

18630. Would you prefer that this question should be 
addressed to him ?—Yes. 

18631. (Chairman.) Could you tell the Commission or 
give an estimate as to how long a given particle liberated 
at Barking would take to reach the Nore lightship P—I 
could not, 

18652. Do you think it would get down in the course 
of a week P—I should not like to guess at it, 


18633. You have not read the experiments that were 
made by the representative of the Commission on the 
Metropolitan sewage discharge P—I have read them, but 
T have not got them in my mind, 

18634. You know that they found when floats were 
ptt in at Barking that the floats on the spring tide 
went up about Putney Bridge ?—I did not know thev 


ent up as far as Putney Bridge; I was not aware of 
vhat, 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


STATEMENT subsequently forwarded by Mr. Mauvricr 
FItTZMAURICE. 


(1). Population of main drainage area (1901), 


5,136,261. s 


£ 


(2). Ratable value of the County of 
40,601,822 


London (1903) - - - - 
Ratable value of certain dis- 
tricts outside the county, the 
drainage from parts of which 
flows into the London main 
drainage system (1903) - - 3,178,450 

' Total ratable value of main 
drainage area (1903) - - 43,780,272 

(3). Amount of main drainage rate for all purposes 

(1901-2), 34d. in the £1. 





8. d. 
(4). All expenses in connection with main 
drainage, including repayment of 
capital and interest thereon, annual 
maintenance, etc., per head of popu- 
lation (190172) (\- | es 
(5). Annual cost per head of population for 
everything in connection with main 
drainage, exclusive of repayment of 
capital and interest thereon (1901-2) 1 
(Being part of No. 4.) 
(6). Annual cost of treatment of sewage, in 
cluding disposal of sludge, etc., per 
head of population - = < -— 6 
(Being also part of No. 4.) 
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MEMORANDUM on float experiments made at the 
Barrow Deep on 22nd September to Ist October, 1903. 
The experiments were made at the request of the 

Royal Commission on Sewage Disposal. 

Two points were taken in the Barrow Deep, A and B 
on chart. A is the most westerly point at which the 
London 
charge their cargo, and B is about 
point at which the sludge is discharged. 

In each case floats were started from points A and B 
at low water, and the course of the floats was noted 
during the following flow and ebb. 

The experiments were made during spring and neap 
tides, and a diagram showing the range of tides covering 
the period during which the experiments were made 1s 
attached. 

Four floats were started from point A as follows :— 


the most easterly 


oo SSS ee ee 


Spring or 
Neap ‘lide. 


Colour on 


Date. Chart. 


Remarks. 








1903. 
«2nd Sept. 











1. Spring. Full Red. | Float returned to 
East of point of 
starting. 

Float taken out 
of water 
account of fog, 
but judging by 
time taken out 
would have re- 


2. Spring. 23rd_—Ci,, Full Blue. 


of point of start- 
ing. 


3. Neap: Float returned to 


28th Sept. | Dotted Red. 
starting. fl 

Float returned to 
about the point 
of starting. 


4, Neap. 30th ,, Dotted Blue. 





Two floats were started from point B as follows :— 














Spring or Colour on 
Nea p Tide. Date. Chane Remarks. 
————- -— f. 
1903. ; 

1. Spring. 25th Sept. | FullBrown.| Float did — not 
quite return to 
the point whers 
started. 

2. Neap. Ist Oct. | Dotted Float returned to 

| Brown. Fast of point of — 
| Starting. 








MAURICE FITZMAURICE, 
Chief Engineer, L.C.C. 
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MINUTES OF EVIDENCE. 107 


Professor Frank Crowzs, p.sc. (London), r.1.c., Chemist of the London County Council, called; Professor 
and Examined. F., Clowes, 
pD.sc. (Lon- 


18635. (Chairman.) You are Professor Frank Clowes, 
the Chemist of the London County Council ?—I am, 

18636. You have prepared for us a very interesting 
statement of the bacteriological work which you have 
done, and I would suggest that that comes into the 


evidence just as it stands ?—I agree to this, and would 


only add that all cultivations were put down at the 
time of collection of the sample. 


ESTIMATION OF THE NUMBER OF BACTERIA 
IN THE SLUDGE AT THE BARKING OUTFALL. 


Between 27th April and 6th May, 1903, estimations of 
the number of bacteria present in the sewage sludge 
were made at the Barking Outfall Works. During this 
period five estimations were made in samples taken from 
separate cargoes of sludge, and the samples were col- 
lected in such a manner as to obtain an average of each 
cargo. 


The results of these estimations are set forth in the 


From the first column in this table it will be seen that don), F.I.C. 


the average number of bacteria in one cubic centimetre 
of sludge exceeded 126,000,000, whilst the maximum and 
minimum numbers were respectively 135,000,000 and 
119,500,000. 


The next column contains the results of the estima- 
tions of the number of bacteria in one cubic centimetre 
of sludge after cultivation at blood heat (37° C.). Thess 
bacteria when found in sewage polluted water are 
mainly, if not entirely, of intestinal origin. 


In the last column of this table the number of spores 
found in one cubic centimetre of the sludge is given. 
The power to form spores is possessed by certain bac- 
teria, and the spore is better able to resist adverse ex- 
ternal conditions than the organism itself; it can de- 
velop into the organism at any time when its environ- 
ment favours this change. Accordingly spore-forming 
bacteria may survive and reappear after passing through 
adverse conditions which destroy the species which can- 


14 July 1903. 





following table :— not form spores. 


aes BACTERIAL EXAMINATION OF THE WATER OF 


THE BARROW DEEP DURING AND IMME- 
DIATELY AFTER THE DISCHARGE OF 








Total Number of Organisms in one Cubic 
Centimetre of Sludge. 





























SLUDGE. 
Date, 1903. rae Heoterin (a) esis ry: ok soaps. collected at successive 
rhich & joints in arr : 
which grew at|™ ed Bran a Spores. P oy. ta 
20° C. (blood heat), Samples for examination were collected at the last of 
the ebb tide, and in nearly slack water ; they were taken 
every two minutes while the s.s. “ Burns” was passing 
down the whole length of the Deep and back again. 
29 April -| 121,000,000 60,000,000 6,250 The samples from the Barrow Deep were collected be- 
tween alternate buoys, and were mixed together for 
2 May - | 126,000,000 74,200,000 8,100 ‘the purpose of examination. In this way four samples, 
two from the south side and two from the north gide 
4May = -| 119,500,000 45,000,000 10,550 of the Barrow Deep, were dealt with. 
5 May - | 131,000,000 64,000,000 11,890 Kstimations were made of the total number of bac- 
teria present in one cubic centimetre of the water, and 
6 May . -| 135,000,000 70,000,000 11,400 the prevalence of “ gas-forming,” or intestinal bacteria, 
et Maat Se tne a | Wasalso tested . 
Average - | 126,500,000 62,640,000 9,620 
. The results are set forth in the following table :— 
TABLE B. 
Number is (laa Worgui ae 
Number Time Locality from which the Sample of Bacteria I rae 
; fi : or Intestina 
Date. of of Collecting per Cubic Hacer 
Sample. Sample. was collected. pee aly of | were absent in. 
| 
2 April - i\ 5.50 - - | Abreast the Nore Light - : 1,168 | Not estimated. 
2 6.25 - Abreast the Mouse Light - = 4,310 le.e. of water. 
3 6.50 to 7.20 - | Between Nos. 10 and 6 buoys in the 4,500 zy ¢.c. of water. 
Barrow Deep. 
4 7.20 to 7.45 Between Nos. 6 and 2 buoys in the 7,450 8 ey 
Barrow Deep. , 
i) 7.50 to 8.20 - | Between Nos. 1 and 5 buoys in the 1,050 is 2 
Barrow Deep. 
6 8.20 to 8.50 - | Between Nos. 5 and 7 buoys in the 1,650 #f a 
Barrow Deep. 
7 9.20 - - | Abreast the Mouse Light - - - 30 l ¢.c. of water. 
3 April 1A 7.30 - - | Abreast the Nore Light - - : 454 Not estimated. 
2A ee - - | Abreast the Mouse Light - - - 1,220 lc.c. of water. 
3A 8.20 to 8.55 - | Between Nos. 10 and 6 buoys 500 ip ¢.c. of water. 
4A 8.55 to 9.20 - | Between Nos. 6 and 2 buoys - - 4,150 ns +“ 
5A 9.30 to 10 - | Between Nos. 1 and 5 buoys - 200 ” sv 
6A 10 to 10.25 - | Between Nos. 5 and 7 buoys - 400 * * 
7A 10.55 - - | Abreast the Mouse Light - = - 115 le.c. of water. 
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The examination was made on board the s:.s. 
“ Burns ” at the time when the Council’s sludge vessels 
were discharging their sludge in the Barrow Deep. The 
s.s. “ Burns” was the last ship on each occasion to dis- 
charge her cargo. She closely followed the other ships 
into the Deep, and an interval of not more than 20 
minutes occurred between the passing of any point by 
the “ Burns” and by the vessel immediately preceding 
her. 


In this connection, it may be stated that a short time 
ago one of the Council’s sludge ships was followed at a 
distance of about a ship’s length during the time she 
was discharging her sludge, by the launch of the Port 
Sanitary Committee of the City of London, for the pur- 
pose of collecting samples at the tail of the sludge 
steamer. 


Samples collected in this manner could not be con- 
sidered as representative of the so-called polluted water 
of the Barrow Deep, since they would consist of almost 
undiluted sludge, and the proportion of sludge to sea- 
water would be much greater than in samples collected 
at a reasonable distance from the sludge boat, or in 
samples of the water which is carried out of the Barrow 
Deep by the returning tide after the discharge of the 
sludge. The results of the next series of samples col- 
lected and examined by the Council’s officers bear out 
this statement. 


(b) Two series of samples collected during six hours 
at two points at the entrance to the Barrow 
Deep, and one series collected during two hours 
in the neighbourhood of the Galloper Light 
Vessel. 


The appended Table C sets forth the results of the 
examination of these samples. 


The two positions at the entrance to the Barrow Deep 
at which these samples were collected were chosen with 
a view to the bacterial examination of the water which 
leaves the Barrow Deep on an inflowing tide after the 
sludge has been discharged. 


On comparing the average number of bacteria per 
cubic centimetre found in these samples from the Bar- 
row Deep (453) with the average number found in the 
North Sea in the neighbourhood of the Galloper light 
vessel (265), 1t willbe seen that the number in the 
water at the entrance to the Barrow Deep is nearly 
twice as great as in that found in the open sea. But it 
must be remembered that the average number of bac- 
teria found in the Barrow Deep, amounting only to 
455 per cubic centimetre, is insignificant when compared 
with the number present in the sludge, which usually 
amounts to many millions per cubic centimetre; and, 
further, that the number of bacteria present in the so- 
called polluted water of the Barrow Deep is frequently 
found in ordinary drinking water. 


ESTIMATION OF INTESTINAL BACTERIA IN THE 
WATER OF THE ESTUARY. 


In addition to the estimations of the number of bac- 
teria present in the water of the estuary, the results are 
also given of tests made for bacillus coli communis 
(columns 3 to 8), and bacillus enteritidis sporogenes 
(column 9). 

Bacillus coli communis is an intestinal organism which 
may be pathogenic. It is almost entirely absent from 
waters free from suspicion of animal pollution, while in 
crude sewage, at least 100,000 per cubic centimetre are 
found. Since, as a general rule, the conditions for its 
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development and increase are not found outside the 
animal body, its presence, even in relatively small 
numbers, in water shows recent or continued pollution. 

Columns 3 to 8 in Table C reter to the tests ior the 
bacillus coli. In those cases where “no change” is re- 
corded, the bacillus was absent from the quantity of 
water tested. It will be seen that when one-tenth of a 
cubic centimetre was used, out of 48 tests only six in- 
dicated the presence of bacillus coli. In other words, 
in only six cases out of 48 was bacillus coli present in 
larger numbers than 10 per cubic centimetre. 

Bacillus enteritidis sporogenes is pathogenic and is 
of intestinal origin ; it is capable of much resistance to 
unfavourable conditions on account of its being a spore- 
bearing organism, since spores have far greater resistant 
power than the organisms themselves. 

The test: for bacillus enteritidis sporogenes is of value 
only when a negative result is obtained, since inocula- 
tion of a guinea-pig is necessary in order to confirm the 
result when the test has indicated the presence of the 
bacillus, 

In consequence of the number of the bacillus coli being 
greater than that of the bacillus enteritidis sporogenes 
in the water of the estuary, the test for the latter is not 
so delicate as that for the former, since only one cubic 
centimetre is used for each test. In other words, since 
there are about 100 times as many of the bacillus coli 
in the water as there are of the bacillus enteritidis sporo- 
genes, in order to make the tests equally delicate, if one 
cubic centimetre of water is used when testing for bacil- 
lus coli, 100 cubic centimetres should be used when test- 
ing for bacillus enteritidis sporogenes. The use of this 
latter quantity is, however, impracticable; one cubic 
centimetre being generally the maximum quantity which 
can conveniently be used for the tests. 


STATEMENT OF CONCLUSIONS. 


A study of these tables shows that there are on an 
average over 100 millions of bacteria per cubic centi- 
metre in the sludge discharged by the Council’s steamers 
in the Barrow Deep, and that about half this number 
are probably of intestinal origin since they are capable 
of growing at blood heat (37°C.) ; but that immediately 
after the discharge of the sludge the number in the 
water of the Barrow Deep is less than 2,500 per cubic 
centimetre, and that the number of intestinal bacteria 
is generally less than 10 per cubic centimetre; indi- 
cating a reduction of about 99°9 per cent. in the total 
number of bacteria and of intestinal bacteria. Fur- 
ther, that the number of bacteria in the water which 
is carried out of the Barrow Deep towards the mouth of 
the Thames by an incoming flood tide, is still further 
reduced to an average of 440 per cubic centimetre, and 
that the number of intestinal bacteria has also further 
decreased. 


THE EFFECT OF SEA WATER UPON BACTERIAL 
LIFE. 


The first experiment was made by inoculating separ- 
ately, 1,000 cubic centimetres of sterilised sea water and 
1,000 cubic centimetres of sterilised distilled water 
with one cubic centimetre of clarified sewage. One 
cubic centimetre of each of these waters was taken 
immediately after inoculation and again at stated 
intervals, and the number of bacteria in the cubic centi- 
metre samples was estimated by cultivating the samples 
in gelatine medium at 65°F. for a specified number of 
hours. 

The results are set forth in the following table :— 


TABLE D. 
dae ec et a ae ae 


| Time during which 
the Water 


Time during which 
the Samples 


Number of Bacteria per Cubic 
Centimetre. 




















Date. ‘had been Inoculated Iti : yl 
| ‘ t ted in 
| when the Sample Gelatine Medium. In the Inoculated | In the Inoculated 
| was taken. Sea Water. Distilled Water. 
1903. 
13 March - - | Immediately - - | 72 hours - 5 8,74 7,100 
16March - -|3days - - -|43hours -~ - 281,000 288,360 
18 March - . -|5days - -  ~-| 45 hours Sot 531,400 421,200 
19 March - - 48 hours - - 348,000 113,000 


| 6 days - - - 
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110 ROYAL COMMISSION ON SEWAGE DISPOSAL: 
Professor The inoculated waters and the cultivations in gela- one cubic centimetre of clarified sewage. 
ros tine were both kept at a temperature of 65° Fahr. The processes of sampling and of counting the bacteria. 
p.sc. (Lon- Another experiment was made with sea water which in the waters were the same as those adopted in the 
don), F.L.¢. had not been inoculated with sewage, and with 750 cubic former experiment, and the results are set forth in the 
— centimetres of sea water which had been inoculated with following table:— 
14 July 1903. 
eas TABLE E. . 
Time during which Number of Bacteria per Cubic . 
Time during which the Samples Centimetre. 
Date. the Samples were cultivated in 
had been standing. the Gelatine an fe Natural In the Inoculated 
Meduim. (not Inoculated). 
1903. 
27 March Immediately - 96 hours 1,115 11,900 
28 March lday - - - | 96 hours - 94,250 238,000 
30 March 3 days 96 hours 230 1,976.00 
1 April 5days - - - | 48 hours 109 2.373,000 











Both the waters and the cultivations in gelatine were 
kept at a temperature of 65° Fahr. 


In each experiment the number of bacteria in the in- 
oculated sea water and in the inoculated distilled water 
increased up to the fifth day after inoculation, and in 
the case of one of the sea water samples and of the 
distilled water, the number had considerably decreased 
by the sixth day. The two other samples were not 
counted on the sixth day. : 


In the case of the natural or uninoculated sea water 
the number of bacteria increased on the first day, but 
subsequently decreased until it was reduced on the third 
day to a number which is not unusually found in ordi- 
nary drinking water. 


STATEMENT OF CONCLUSION. 


The results of these experiments appear to indicate 
that ses water does not exert any marked inhibitory 
elfect upon the life of bacteria. 


EXAMINATION OF THE SANDS IN THE BARROW 
DEEP AND IN THE THAMES ESTUARY. 


A chemical and microscopical examination was made 
in August, 1899, of the nature of the sea bottom in the 
part of the estuary where the Council’s sludge is de- 
posited, and in parts which might be affected by the 
sludge. 4 

The results of these examinations of the sands and of 
the deposits in the Barrow Deep and in other channels 
in the estuary of the River Thames during the period 
2nd to 12th August, 1899, show that no sludge is carried 
by the tide beyond the limits of the Barrow Deep and 
the Oaze Deep in a westerly or up-river direction. The 
sludge which is carried in an easterly or seaward direc- 
tion must meet with so great a volume of sea water that 
it is quickly broken up into innocuous bodies, and thus 
prevented from travelling beyond the Barrow Deep. 
Accordingly no evidence of pollution by sludge was ob- 
tained in an easterly, northerly, or southerly direction. 





I should state that the evidence furnished in the 
above reports is not yet complete; further details 
will be furnished to the Commission. 





18638. (Mr. Stafford.) With regard to Table A. rela- 
tive to bacteria which grow at 20 degrees Centigrade, 
were these from gelatine cultivations ?—These would be 
gelatine cultivations. 


18639. And I suppose the bacteria which grow at 37 
degrees Centigrade would be Agar cultivations 2—I 
believe so; they were done by the assistant chemists 
at the Council’s Outfall laboratories, Mr. J. W. H. Biggs at 
the Southern Outfall, and Mr. EF. Brooke Pike at the 
Northern Outfall. 


18640. They are not personally done by you ?—They 


: 





are not done by my own hands, but they are done 
my supervision. 

18641. And then the third table with regard to the: 
spores, are these the spores of derobic or anaerobic’ 
bacteria ?—They are not distinguished here. 


18642. No, I see that, but are they ?— Well, they would: 
be both, I presume. 


18643. Oh, both ?—I think so. 


18644 (Sir Welliam Ramsay vn the chair.) Are they grown 
under aerobic or anderobic conditions ?—These spores: 
were grown under derobic conditions. 


18645. (Mr. Stafford.) You do not know the methods: 
employed by your assistants in those cases ?—I could 
give you full details if you wish for them. The assistant. 
chemists have worked according to Dr. Houston’s general 
directions, and these methods have been published in 
the second’ report of this Commission. Dr. Houston 
was associated with us in this work for several years. 
I think Dr. Houston advises this Commission to a large: 
extent. They are not entered in this report, because this: 
is simply a summary. i 

18646. I think the Commission would wish to: have: 
them. ‘We have had the methods of every bacteriologist, 
and it is very essential that we should have your methods ? 
—These are Dr. Houston’s, and they are published in the 
reports of our County Council, which we have sent to- 
the Commission. 


18647. Perhaps you would let the Commission have: 
them ?—We could give you a reference to them ; perhaps: 
that would be the simplest way. 


18648. Quite so. With regard to the figures in Column. 
1 again ; from the figures in this table it will be seen that: 
the average number of bacteria in one cubic centimetre: 
of sludge exceeded 126,000,000, whilst the maximum 
and minimum numbers were respectively 135,000,000 and 
119,500,000. Can you tell us the amount of dilution 
which was used in these cases ?—The dilution was very 
large indeed—in some cases, I believe, by a million times. 
We keep on diluting till we get anumber which is countable. 
We prefer to use a dilution which gives approximately 
100 colonies on a plaie. 


18649. Yes, I think we would like to get these?—Yes: 


18650. You then go on to say that these bacteria,, 
when found in sewage-polluted water, are mainly, if not 
entirely, of intestinal origin. Is not that rather a large 
statement? --Well, that I make again on Dr. Houston’s: 
authority. [I do not profess myself to be an expert 
bacteriologist. 

18651. You do not profess to be an expert bacteriolo- 
gist?—No, I am not; but Dr. Houston’s methods of 
investigation, as I say, are printed in our reports, and. 
those methods have been adopted by my assistants. 


under 


18652. Who carries out these methods? Who has 
actually done this work?—The assistant chemists to the 
Council, who have been already named. ; 
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18653. Is there a bacteriologist, or more than one 
‘bacteriologist, acting under you?—I have a chief chemi- 
-cal assistant at each of the outfalls, Barking and Cross- 
mess, and these assistants have done actually the work. 


19654. Are they expert bacteriologists]—They are 
amen of very large experience in this work. 


18655. (Chairman.) Have they worked under Dr. 
Houston?—They have worked with Dr. Houston for a 
-couple of years, so they know his work and method 
perfectly well, and he would speak well of their work 
and methods. We have also two bacteriologists at the 
central laboratory in Craven Street ; these experiments, 
however, were not done by them. These gentlemen are 
chemical assistants who have been trained in bacteriology. 


18656. (Mr. Stafford.’ So that we are to understand 
that we are not to look to you, perhaps, for explanation 
of some of these statements with regard, for instance, 
‘to the number of bacteria in this case which are of in- 
‘testinal origin?—You must take it, I think, that this 
statement is made mainly on Dr. Houston’s authority. 


18657. Can you give a reference to this in any published 
work of Dr. Houston’s?—It is given on page 25 of this 
‘Commission’s Second Report. 

18658. Well, some of the statements in it I should 
rather like to question perhaps?—Statements of what 
kind? 

18659. With regard to some of the statements here, or 
rather some conclusions which you draw from them?—I 
sshould be very glad to answer them. 


18660. If you had been personally responsible for 


‘them I would have liked to have had your views about - 


‘them?—I hold myself entirely responsible for the whole 
-of these statements. 


18661. If you have not performed the experiments 
‘yourself it would be rather difficult?—It would be im- 
possible for me to do any material part of the work 
which is done in our laboratories. Our laboratory is a 
very busy laboratory ; it is like the Government labora- 
‘tory. Where there is a staff of 40 or 50 engaged, of 
course one has to accept the responsibility of one’s staff ; 
at ig absolutely impossible to do otherwise. 


18662. You go on to say in the last column of this 
table the number of spores—are they aerobic or aniderobic; 
they are both, you think?—I repeat that they were grown 
cunder aerobic conditions. 


18663. In the last column of this table the number of 
‘spores found in one cubic centimetre of the sludge is 
given. The power to form spores is possessed by certain 
ibacteria, and the spore is better able to resist adverse 
‘external conditions. Have you any experience yourself 
-of the effect on spores of adverse external conditions?— 
Yes, the effect of temperature—high and low tempera- 
‘ture—and chemical agents ; certainly every chemist has 
made experiments on such subjects. While the organisms 
‘themselves perish under such conditions, the spores can 
withstand conditions which are fatal to the organism. 


18664. Have you made any special experiments which 
may be of use to the Commission, do you think?—Not 
‘specially. 

18665. About the influences of certain adverse con- 
ditions upon the spores?—Yes, [ am quite prepared to 
maintain that the spores can survive conditions which the 
organism cannot. 


18666. Quite so?—That is the general proposition 
which J would maintain. 


18667. But can you tell us the particular conditions 
‘which affect them adversely?—Well, I mention the 


general conditions are conditions of temperature or 


‘exposure to Certain chemical substances which are ad- 
verse generally to the life of bacteria. 


18668. But there is nothing particular which you have 
ito observe about the external influences?—No, not 
‘beyond that general statement. 


18669. You speak later of gas-forming or intestinal 
bacteria ; do you consider that all intestinal bacteria 
rare gas forming, and vice versé?—The intestinal bacteria 
generally are largely of the gas-forming species. 


18670. Yes, but you do not hold that they are all gas- 
‘forming ; they are not convertible terms, gas-forming 
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and intestinal bacteria?—I take that again on Dr. Hous- 
ton’s authority. This statement is taken from his 
description of the work. We have classed them accord- 
ing to his classification. 


, 
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of bacteria per cubic centimetre of water; are these 
gelatine 20 degrees Centigrade?—These would be gela- 
tine 20 degrees Centigrade. 


18672. And similar Agar at 37 degrees centigrade?—I 
expect so ; that is our usual practice. 


18673. And then in the further column gas-forming or 
intestinal bacteria were absent ; can you say what was 
the medium used in that case?—Gelatine “shake ”’ at 
20 degrees centigrade. 


18674. But you give general directions?—General 
directions to work according to the methods prescribed 
by Dr. Houston. They are printed in detail in our 
reports ; you will find them in his able bacteriological 
portion of each of our reports. He gives full detailed 
directions of the methods of work and the results to be 
drawn. J do not mean to say that we limit ourselves 
to his information ; of course, there are standard text- 
books on bacteriology which are also consulted by us, but 
in this particular series of experiments Dr. Houston’s 
methods were generally adopted, because we wished our 
results to be comparable with those already furnished 
by him to the Council. 


18675. In yourstatement you say the number of bacteria 
present in the so-called polluted water of the Barrow 
Deep is frequently found in ordinary drinking water ; 
have you any experience of that?—I have very consider- 
able experience of drinking waters. We deal with large 
numbers of drinking waters, and daily with the whole 
of the London supply, and have done so for years in the 
London County Council laboratory, and although 100 
colonies per cubic centimetre is the limit proposed by 
Koch—and is generally accepted—drinking waters fre- 
quently transgress that limit, and an average of something 
like 300 or 400 is well within the quantity which is fre- 
quently found. i 

18676. In drinking water?—Yes, in drinking water. 

18677. In town supplies—in the supplies of large 
towns?—Yes, and in the private well-water supplies for 
large buildings. 

18678. You would not think it a very high standard 
in the case of a large town, would you?—I think it is 
an undesirably high number. A part of the London 
supply is occasionally sterile, or absolutely free from 
bacteria. That is evidently a desirable state of things, 
but some water supplies have contained over 1,000. 


18679. You would not call it a good drinking water? 
—I think Koch’s standard of 1)0 is a very good standard. 


18680. You go on to estimate in the escimaticon of 
intestinal bacteria in the water of the estuary, you say 
in the addition to the estimations of the number of 
bacteria present in the water of the estuary, the results 
are also given of tests made for bacillus coli communis. 
You give us the information in Table C ; did you isolate 
the microbe in those cases in the pure culture?—Whic 
is that? . 

18681. You say the results are also given of tests 
made for bacillus coli communis, did you isolate the 
microbe in this case?—We did certainly in the case of 
bacilcus coli. 


18682. In pure culture?—Yes, separating a particular 
colony. 


18683. Then you applied all tests for communis?— 
All the tests, yes. I have mencioned specially in the 
report that in none of these cases could we inoculate. 
We had no licence for dealing with animals, so that they 
were simply the ordinary bacterial tests independently 
of inoculation. 


18684. Did you isolate a culture in those cases]— 
Certainly, in each case. 


18685. Because otherwise it would be hardly proper 
to use the word “‘ communis,” I think?—No, it answered 
to all the tests which are ordinarily recognised as the 
tests and it was isolated from special colonies. 


18686. You go on to say bacillus coli is an intestinal 
organism which may be pathogenic?—Well, I should 
explain that this statement was inserted for the informa- 
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tion of my Committee, and is taken from Dr. Houston’s 
statement in the Commission’s report. This is really a 
Committee report by permission passed on to you, and 
that information I do not think I should have put into 
the Royal Commission exactly, but it was inserted for 
the information of my Council. 


18687. Yes, but do you wish the statement to remain 
that you put that bacillus coli is an intestinal organism 
which may be pathogenic? Have you any personal 
experience upon the subject?—No, I state that wherever 
this information is given it is taken from the statement 
already printed in reports of this Commission. 


18688. Whose reports are those ?---Dr. Houston’s. 


18689. Tbis information is simply passed on by you 
from hiswork. Is he working then for the County Couneil? 
—He is not now, but he was retained for two years to work 
with me on the experimental bacterial treatment. of the 
London sewage, and he and I conjointly published reports 
at considerable length, my own part being the chemical 
part, and he supplementing this with considerable bac- 
teriological information, including a detailed account of 
his methods of work. We are now bringing out our 
methods in a book which is to be published by the Council 
for public information. 


18690. I was going to ask you whether you have any 
personal experience of these methods, so that you might 
tell the Commission about them, but I understand from 
your reply you are merely quoting Dr. Houston?— 
These rest on Dr. Houston’s authority. The manipulation 
was carried out by the assistants already referred to, 
who have had very large experience, for six or seven years, 


by working with Dr. Houston and subsequently by them- 


selves. 


18691. So that I suppose you would probably give 
a similar answer to the statement that the bacillus enteri- 
tidis sporogenes is pathogenic and of intestinal origin? 
—Well, I do not press that these should be inserted in 
your information. I think they are general text-book 
information, or they will be very shortly if they are not 
already published. It was inserted rather for the Com- 
mittee, some of whom did not understand bacterial matters, 
to furnish a little information as to the special nature 
of the bacillus coli and the bacillus enteritidis sporogenes. 
These organisms were selected by Dr. Houston, and are 
generally adopted. 


18692. Further on, you say in consequence of the 
number of the bacillus coli being greater than that 
of the bacillus senteritidis sporogenes in the water 
of the estuary, the test for the latter is not so delicate 
as that of the former, since only one cubic centi- 
metre is used for each test. In other words you 
compute there are about 100 times as many of the bacillus 
coli in the water as there are of the bacillus enteritidis 
sporogenes. How is this ratio established—the 100?— 
That is simply a result obtained by our experiments, 
and is not a constant ratio. . 


18693. It must have been a long process, then, to 
arrive at?—It is a troublesome process. One has to keep 
diluting down until the appearance of the bacillus in the 
dilution ceases. 


18694. It is according to Dr. Houston’s method that 
it has been arrived at?—Yes. It is the regular method by 
diluting down and down, until the bacillus has disappeared 
in the dilution ; it has always been our method of working, 
and it means sometimes putting down seven or eight 
cultivations differently diluted. 





18695. You also say the first experiment was made 
by inoculating separately 1,000 cubic centimetres of 
sterilised sea water. Would not the sterilisation of 


the sea water alter the composition of it chemically?—lI ° 


think not, because we found that bacteria freely grow 
in it after it has been sterilised. 


18696. Have you made any experiments on unsterilised 
cog water?—I do not know that there are any made by 
the direct addition of a known number of bacteria, still 
it is always assumed that this sterilising process does not 
prevent the medium from allowing the subsequent growth 
of bacteria. 


18697. That could only be checked by also working 
with unsterilised sea water?—I do not think myself 
that the sterilisation would affect the power of the medium 
for nourishing these bacteria. 

fi 
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18698. Then you say the results of these experi- 
ments appear to indicate that sea water does not produce: 
any inhibitory effect upon the life of bacteria? Is that. 
true, do you think, of the bacillus coli ?—Well, no special! 
account was taken of bacillus coli; the total number 
of bacteria only were counted. We have not gone into- 
detail with separate species of bacteria. 


13699. It is a general statement ?—It is a general 
statement with regard to all bacteria present in the ~ 
sludge, which, of course, would include the coli. 


18700. It is conceivable that coli immersed in sea. 
water for seven or ten days would disappear altogether ? 
—As this is not a complete inquiry, I cannot answer that 
question. All the bacteria including coli were counted. 
It was not a special inquiry as to species of bacteria. 


18701. (Colonel Harding.) The very interesting tables: 
you have put before us, Dr. Clowes, go to show tha 
you have a 126,500,000 average of bacteria per c.c. 
in the sludge which you send to the Barrow Deep, but. 
from certain experiments you have carried out you find 
that that number is enormously reduced, reduced to- 
about 2,500 per cubic centimetre on dilution, and that im 
all further experiments which you made at the London 
end of the Barrow Deep to test the number of bacteria 
in the inflowing tide you found it had been reduced to. 
under 500 ?—Yes, that was so. 


18702. I suppose you would consider that a safe re- 
duction ?—I think that is reasonably safe, because, 
as I say, we have drinking waters frequently containing 
that number. 


18703. Now, those experiments, of course, are sur- 
face experiments ?—Yes, they are; the samples were all 
taken out by buckets slung over the side of the steamer. 


18704. The effect of the pollution arising from sludge: 
would be much greater lower down than on the surfuce ?— 
That is a matter we are arranging to investigate. The 
duty of the sludge steamers is lighter during the sum- 
mer ; we have not the river flood water to deal with, 
and I am hoping to get one of the large steamers told off 
to work in the estuary, taking samples from the bottom 
and from the sands, and examining them bacterially. 


18705. We must take these interesting data as apply- 
ing to surface water ?—Yes, but the sludge floats a long 
time. I sometimes go down with these steamers to» 
see how the sludge discharge behaves, and after we have: 
discharged our sludge in the Barrow Deep, if we turn 
tail and go slowly back we pass through our sludge again. 


18706. Does not Table B refer to 20 minutes after the- 
passage of the steamer 1—The sludge certainly would 
not have sunk in 20 minutes. 


18707. The result of those surface experiments is. 
very satisfactory, and shows a great improvement in the 
water. That would point to very rapid settlement ?—It 
is a huge mass of water that the sludge spreads into, and’ 
[ think it rather points to great dilution. 


18708. In the last paragraph of your paper you do 
refer to some experiments in connection with the sands 
and deposits ?—Yes, but you will notice that those were: 
made some years ago. 


18709. You are proposing to repeat those ?—We used 
to make those examinations chemically and microscopi-— 
cally of the bottom of the estuary at periods of two or — 
three years. 


18710. How old are these experiments referred to ?— 
They were made in 1889. a 


18711. 1889, that is a long time ago ?—Yes, we shall 
probably repeat these experiments soon. 


18712. You have not made any experiments in con- 
nection with the deposits inthe Barrow Deep recently ?— 
Not since that date, I conducted that examination. 
myself. 


18713. You are unable to tell us whether there is a 
great accumulation of matters carried by your sludge in 
the Barrow Deep ?—I could not give you any state- 
ment more recent than that just referred to. 


(Chairman.) 1899, not 1889 ? 


18714. (Colonel Harding.) 1899, you say; in the 
printed matter it says August, 1899. Is that a mis- 
print ? Are we to take it, later on it is 1889 2—It is 1899. 
I was not advising the Couneil in 1889. 
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18715. That is just four years ago ; you have not done 
anything since, but I gather you were proposing to try 
some experiments to see the amount of pollution which 
‘settles in the Barrow Deep ?—I think J shall urge my 
committee to detail a boat to do that work this summer ; 
I think they should do that. 


18716. But those experiments which you did carry >> 
go to show that there is no evidence of pollution in a 
northerly, southerly, or westerly direction ; that is as 
far as miscroscopic or chemical examination is concerned? 
—There was no bacterial work done that year. 


18717. If it is suggested to us that muds on the bank 
of the Crouch or the Essex coast north of that point were 
due to the deposit of sludge at Barrow Deep, you would 
think it unlikely that that would be so ?—That would be 
improbable from the examination I made. If any of these 
sands are polluted it is probably due to local pollution. 


18718. You do not think that mud in the neighbour- 
hood of Whitstable or Herne Bay could possibly arise 
from the settling of the sludge from the Barrow Deep ? 
—There was no evidence of sludge deposit there whatever. 


18719. I would like to ask you a question or two 
with regard to the general question of the treatment of 
London sewage. It is quite evident that if you had not 
this opportunity of turning out your sludge into the 
sea the question of treating London sewage would be 
an exceedingly grave matter, and might possibly restrict 
the development of the City unless it had been satis- 
factorily solved. London is very fortunate in being 
able to carry out to sea this huge amount of sludge which 

it produces ; but is the withdrawal of the sludge from 
the London sewage, in your opinion, sufficient to ensure 
the safe condition of the Thames Estuary ?—Well, I 
do not know how you would define the word “‘ safe.” 


18720. Let me put it another way. Have you tried 
any experiments to ascertain the effect of the effluent 
‘taken out at Barking and Crossness upon the water 
which oscillates between the tides from Gravesend to 
London Bridge, for instance ?—Certainly, we have 
been watching for some years. 


18721. Then what is the effect ; to what extent does it 
pollute the river ?—We have estimated it chiefly by its 
deoxidising effect—that in the extent to which the sewage 
effluent deprives the river of its dissolved oxygen. That 
_ dis the most ready way of estimating its effect and we find 
that the deoxidation extends to a very considerable 
distance down river during the falling tide, and to a 
very considerable distance up river during the rising 
tide. In fact, at high spring tide at Charing Cross Rail- 
way Bridge we have found river water almost completely 
deprived of its dissolved oxygen. Of course, there must 
be other sources of pollution besides the sewage effluent, 
‘but I think that the deoxidation is mainly due to the 
sewage effluent. I shall be able to furnish statistics upon 
this matter later on. Going down river, we have found 
the deoxidising effect of the effluent extending on a 
falling tide below Gravesend. 


18722. You can agree that it is not sufficient to with- 
draw the suspended solids from the sewage even in the 
case of London ?—Well, the risk which we have chiefly 
to consider is the risk of nuisance. I do not consider 
that the Lower Thames water would ever be drunk. 
It is too muddy and salt to be used for drinking purposes, 
and, therefore, no risk can arise from its consumption 
for drinking purposes, but I do think that the river ought 
to be safe from causing a nuisance in the way of a smell. 


18723. Then let me limit my inquiry to that point. 
Do you find that this almost entire removal of its dis- 
solved oxygen from the river water does bring about 
actual nuisance ?—I should say that the aeration of 
the river water would be at its minimum in the immediate 
neighbourhood of the outfalls ; for some miles above or 
below this the average aeration would be something like 
20 or 30 per cent. At times it falls to five per cent. of the 
possible, and it is then getting very near the limit where 
the oxygen would disappear. When once the dissolved 
oxygen disappears the change of the organic substances 
in the river water may become an offensive one, especially 
in hot weather. It is of a different character in the 
absence of oxygen and causes offence. This has wecurred 
in the summer in the neighbourhood of Woolwich and 
Greenwich. There was an offensive smell from the river, 
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which, if it had continued, would have caused us to take 
special remedial steps. 


18724. Now your effluents from Barking and Crossness 
contained after precipitation still about 8 grains. Is that 
per gallon or per 100,000 ; is it 8 parts per 100,000 or 
8 grains per gallon ?—That is 8 parts per 100,000. 


18725. Does that cause any nuisance by forming mud 
banks ?—No, that never settles. I donot anticipate that 
any trouble can arise from that. It is the dissolved 
matters which have caused trouble. 


18726. It is not suggested that your effluents at 
Barking and Crossness go right out to sea on the tide. 
There is an oscillation, is there not, of about 17 to 18 
miles there ?—I should think it would be possibly about 
that. I made an attempt some years since to ascertain 
how far the tide did pass up river, and we esti- 
mated the distance then by determinning the amount of 
sodium chloride in the river water. Its amount was 
appreciably increased even above Richmond. 


18727. I see that in the report published in 1884 in 
connection with the Royal Commission on Metropolitan 
Sewage Discharge some float experiments were made, 
and the result of them seemed to show that the perma- 
nent advance towards the sea was a very slow one ?—I 
have no personal knowledge of this. 


18728. Something about one mile a day or one-half 
a mile a day ?—I do not know about those experiments. 


18729. The oscillation, the movement towards the sea, 
was exceedingly slow ?—I have not seen the results of 
those experiments. 


18730. The opinion having been expressed to us that 
the conditions of things by the discharge of the present 
effluents from Barking and Crossness is not satisfactory, 
is anything proposed to be done by the London County 
Council with regard to the further purification and 
precipitation of suspended solids ?—I should explain that 
whilst the water is oscillating up and down it is being 
acted upon by purifying bacteria. The river is largely 
charged with purifying bacteria. 

18731. You mean there is a considerable dilution 
taking place 2—Not dilution, but action by a large 
number of bacteria which are constantly purifying the 
river water. 


18732. Does not that point to the basin of the Thames 
being rather a sort of septic tank bringing about these 
changes ?—It is not septic, since it takes place in the 
presence of dissolved oxygen, but it is useful bacterial 
action which is going on. 

18733. The main point is about it creating practi- 
eally a nusiance ?—This occurs very exceptionally indeed. 
I have only had one case in my own experience. 


18734. What is proposed by your Council in regard to 
further purification than the settlement of suspended 
solids ?—When. the present method of treatment was 
adopted—that is to say, the sedimentation of the sewage 
and the transporting of the solids to the sea—it was stated 
that a large amount of dissolved organic matter would 
still pass into the river in the effluent, and that if any 
method could be devised for dealing with this effluent so 
as to remove this dissolved organic matter, it would be 
highly desirable. At that time land was examined in the 
neighbourhood of our outfalls, and no land suitable for 
irrigation wasfound. Itwas too marshy land ; and, there- 
fore, the question of a large sewage farm had to be given 
up. But when the Massachusetts experiments were 
first published the Chemical Adviser of the Council strongly 
urged the Council to commence experiments on the 
bacterial treatment. These experiments were attended 
with very promising results, and when | came into 
oftice as Chemical Adviser of the Council I continued 
them, and came to the conclusion published in the final 
report on the subject, in which | stated that by the 
proper suitable bacterial treatment of the sewage by 
septic tanks, followed by coke beds, not enly would the 
sludge be diminished vastly, probably to a greater extent 
than 50 per cent., but the effluent that remaimed would 
never become offensive under any conditions, but would be 
highly aerated and suitable for maintaining the life of fish, 
and I strongly recommended that this bacterial method 
should be adopted by the County Council. 


18735. The Committee had the advantage some time 
ago, I forget how long ago, of a visit with you to certain 
experimental works at Crossness ?—I had the pleasure 
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of showing the experimental work of the County Council 
to Members of this Commission. 


18736. They were on a very small scale ; have they 
ever been extended since ?—No ; those experiments have 
never been carried out on a large scale. Since we discon- 
tinued the experiments at the outfalls Mr. Aston Webb, 
a personal friend of mine, asked me if I could advise him 
as to the treatment of sewage arising from about 1,000 
people at the new school at Horsham, and my own 
experiments at the outfall having been so successful, I 
strongly urged his putting down plant of a precisely 
similar character. That has now been at work since the 
school was opened, and I have been watching it carefully ; 
it has given satisfactory results. 


18737. But we are left under the impression that the 
Council does not think the condition of the Thames 
sufficiently bad to go to the expense of trying experi- 
ments on a larger scale, and even the few very experi- 
ments which you showed us some time ago have been 
discontinued ?—They have under very serious con- 
sideration the conduct of operations on a larger scale. 


18738. But they have not done anything ?—They are 
awaiting the report of their engineer, who will have to 
advise them as to the cost of construction and the 
character of the construction required. They are await- 
ing his report before they make the next step, but the 
“next step would be certainly in the direction of putting 
down. a larger installation. 


18739. What are the general lines of the contem- 
plated experiments ; are they septic tank ?—It should 
be septic tank treatment, followed by intermittent coke 
beds or bacterial beds. 


18740. What are generally known as contact beds ? 
—Yes. 

18741. That is what is being tried under your advice 
at Horsham ?!—They are working entirely in that direct 
tion ; they have duplicate septic tanks, followed by the 
necessary coke beds. 


18742. You do not foresee that in treating the London 
sewage with septic tanks the considerable area required 
might give rise to nuisance ?—I think not. There is no 
smell whatever from the Horsham septic tank. 


18742.* (Chairman.) Is it all open ?—No, it is not 
open. It is near tne new railway station and the railway 
line, and although I advised that it should be left 
open or covered only very loosely, a cover was put over 
the septic tanks, with ventilating pipes rising 12ft. or 
14ft. into the air, but there is absolutely no smell, and even 
when the manholes are open there is no smell which 
could be called offensive. 


18748. You would propose in London to use those 
tanks shut ’—We found that open septic tanks were 


quite as satisfactory as closed ones at Crossness. We 
worked continuously at our outfalls. The London 
sewage comes down day and night, year in and 


year out, with no intermission. But at Horsham, 
when the boys left for their first stwunmer holiday—in 
the Jubilee Year they got a rather extra long holiday— 
the whole plant came suddenly to a standstill. We had 
not contemplated what the result of that would be. 
The result was that, owing to the long-continued stagna- 
tion, when the displacement of the liquids commenced 
after the vacation, there was an extremely foul effluent, 
and the smell around was certainly very offensive. We 
have tided over that by allowing a portion of the water 
supply of the College to run through the system whilst 
the boys are away. 


18744. (Colonel Harding.) Although you tell us that 
there was no smell from these ventilating shafts from 
the intercepting tank, have you noticed any smell from 
the effluent just coming from the septic tank and passing 
on to the beds ?—Only during the time I speak of, when 
there was stagnation in the septic tank. 


18745. No, but under ordinary conditions of working ? 
—-That will depend upon the length of time that the 
sewage remains in the septic tank. 


18746, What is the length of time apportioned ?— 
Well, if remember rightly, it is about twenty-four hours. 


18747. A very short time ?—We have always worked 
at the outfalls for five hours. That is about the time. 
we can afford to give it in the present settling channels. 

Jd 
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18748. Do you think, with twenty-four hours’ settling in» 
the tank, there is full opportunity for purification taking” 
place ?—No; but if it remains very much longer there« 
is a risk of it becoming foul. Sulphuretted hydrogen 
is generated when it has remained in the tank for a long 
period, from my experience with small installations. 
The Council has a number of small installations in different 
places throughout London, and we find the longer time- 
in the septic tank is very apt to cause nuisance, and that. 
the work is quite efficiently done by the contact beds: 
subsequently after only five or six hours in the septic tank 


18749. It has not been suggested, in connection with 
London sewage, to continue your present system of pre-- 
cipitation and of carrying your sludge to the Barrow 
Deep, and then treating the effluent so produced with 
contact beds ?—They wouid have to carry their sludge- 
still out to the Barrow Deep. 


18750. You mean the sludge from the septic tanks ?—- 
The sludge from the septic tanks. 


18751. No doubt they would, but I was anxious to» 
get your opinion as to the utility of the septic tank in 
the future. In your circumstances, do you think that, 
seeing you have your vessels and everything organised, 
and that in regard to precipitation there is no danger of 
nuisance, is there no suggestion that that should be 
continued, and that the effluent from the Barking and: 
Crossness works should be passed on beds of some sort ?—- 
I think it would be necessary in the future either to- 
increase our fleet or to diminish the sludge by the septic’ 
treatment. 


18752. You must reduce the volume of sludge ?—We:- 
must reduce the volume of sludge or increase our fleet. 
I was proposing to deal with the practical difficulty 
arising from the deadlock in dealing with the sludge: 
rather by reducing the sludge, because we have accom-: 
modation for septic treatment in our settling channels.. 
There is no doubt that the effluent from the septic treat- 
ment is far more successfully treated in the contact beds: 
than sewage which has not undergone a separate treat- 
ment. : 


18753. Then, anyway, you are unable at present to 
give us any data arising from any important experiments- 
carried out by the County Council, but you foreshadow 
that very shortly some experiments will be begun ?—- 
Our experiments were scale-models of the method as it: 
would be carried out. 


18754. As far as your experience goes, treatment 
after sedimentation or after septic settlement upon 
coke beds, gives results which are considered suitable 
and satisfactory 7—I have already strongly recom- 
mended that system of treatment. 


18755. Have you any personal knowledge of the- 
velume of trade effluents in London sewage ?—It is: 
almost negligible in comparison with the amount of’ 
domestic fluid that comes down. 


18756. You do not appreciate, at the Barking and’ 
Crossness works, that any feature is due to trade effluents ? 
—TI cannot say that we do. 


18757. It is always neutral, is it ?—It is not always: 
neutral. It is generally slightly alkaline; of course, 
that is favourable to the bacterial action. ; 


18758. What about its temperature ?—Almost uni-. 
form. 


18759. What is it ?—It does not vary more than two- 
or three degrees from 55° F. 


18760. What is the average temperature as it reaches: 
Barking ?—It is about 55°. 


18761. With regard to water from boilers and manu- 
facturing processes reduced below boiling point, you — 
do not see any evil to your sewage from warm water ? 
—No, certainly not. I do not think they would make- 
any difference in the bacterial treatment of the sewage. 


18762. In the great bulk of London sewage, not any 
appreciable increase, at any rate, at the outfalls 2?— 
Not any appreciable increase at the outfalls. 


18763. And the London County Council have not put. 
difficulties in the way of manufacturers and _ brewers,. 
but have received their refuse into their sewers as a. 
general rule /~—-We have to make exceptions in the case: 


a 
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“of material which would cause injury to the sewers or 
-danger to our workmen, as has been stated by the engineer. 


18764. But the cases in which that would happen are 
smecessarily very rare ?—Yes; they would come before 
me almost invariably to state what is the nature of the 
discharge. 


18765. We understood from him that an explosion 
-had taken place in one of your sewers owing to the presence 
of, what was it—naphtha ?—The presence of some light 
-oil used for cleansing purposes, dry cleaning. Instead 
-of re-distilling, it had been discharged into the sewers. 


18766. It may interest you to know that a case came 
‘to my knowledge recently in which similar matter came 
floating down the sewer, and caused the sewage to take 
fire at the sewage disposal works, and stopped the whole 
treatment for about half an hour. Happily, it burnt 
itself out before any important damage had been done 2--- 
We had a serious accident of that sort at one of our; 
pumping stations, not at the outfall ; the pumping appara- 
tus was partially wrecked. 


18767. So it is clearly necessary in some cases to exclude 
~trade effluents entirely ?—Certainly : the cases that more 
“frequently occur are cases of acids being introduced into 
‘the sewer, which may attack the brickwork or the cement 
-of the sewers, and in one case we had sulphurous acid 
turned in, which was very trying to the workmen. 


18768. (Chairman.) There are only one or two questions 
I should like to ask you. Have you any evidence that 
sludge is coagulated by sea water ?—No, I do not know 
“that it is. 

18769. In looking at the experiments you saw in the 
Barrow Deep, did it appear to be coagulated—did it 
‘flake and cake, or did it remain very fine ?—I do not 
think we should have seen that if it had occurred. We 
-were looking down from the bridge of the steamer, and 
we could only see a uniform black surface. 


18770. The probability is it will take months to settle ; 
if it does not coagulate it would probably remain for 
-months?—My own impression is'that it floats for a long 
time. Its temperature is probably higher than that of 
‘the sea water ; that would tend to make it float. My 


‘impression is that it floats out to sea. is 


18771. Does it go in patches?—It retains its shape, as a 
dong black streak. 


18772. And gradually disappears?—Yes. 


18773. Is it not possible it may carry to the coasts?--. 
“Well, not by the set of the tides. 


18774. They would take it out to sea?—It is depositea 
-on a falling tide at the Barrow Deep centrally in the 
-estuary. 


18775. Is that practice always adhered to, of letting 
-out the sludge on a falling tide?--The Engineer explained 
that occasionally our steamers are delayed, and do not 
arrive until dead low water. That is an accident. We 
“try to avoid that as much as possible. 


18776. Coming to another subject, you have found that 
-fish get through at Barking and Crossness ; do they live 
‘in the water there?—I always, if I get a case of that kind, 
“report it to my committee ; it is not frequent. I have 
-recently seen two photographs of very large fish which 
“were taken at Barking outfall. But these were carp 

supposed to have been brought from the upper river by 
- flood-water. 


18777. Do you know anything about the amount of 
aeration that a fish can stand? Can it live in water 
with 30 per cent. aeration?—It is generally put down at 
-about 50 per cent. I do not know what data there are 
for that; I find there is an idea that that is about the 
“quantity required. 


18778. Is it not the case that small fish live very near 
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the outfall, and apparently eat the particles that come 
through?—I have never seen any fish anywhere in the 
main stream near the outfall. I have scen them fre- 
quently near the outlets from our coke beds in a well- 
aerated effluent. I have never seen them myself in that 
part of the river, and I am pretty frequently watching it. 


18779. Were there not some experiments made to try 
whether salmon could not be successfully towed up the 
Thames?—It was proposed to make some experiments by 
towing salmon in perforated boxes along the river ; but 1 
believe these experiments were never made. Large 
numbers of young salmon have been put into the river 
at Teddington with the idea of stocking the river. 


18780. Do they appear again?—A salmon was caught 
at Molesey, but I have never seen any in the lower river. 


18781. Could you tell us how much precipitant you use 
per ton of sludge—give us some rough idea what the 
relative weight of precipitant to sludge is?—Well, the 
amount of precipitant added is 4 to5 grains of lime 
and 1 grain of crystallised sulphate of tron per gallon 
cf sewage ; you would like it carried out to sludge. 


18782. It would be interesting to see what it does 
weigh? 

18783. What proportion of the sludge is precipitant?— 
About 2 per cent. of the wet sludge is the precipitant. 


18784. Do you press your sludge or simply ship it?— 
We simply ship it m a liquid condition, keeping it fluid 
‘so as to readily pump it into the tanks of our steamers. 

18785. Have you calculated whether it costs less to 
press it or to carry it in steamers?—Pressing was tried 
many years ago. I have no personal experience of it. 
The cakes of sludge were attempted to be sold to the 
farmers for manurial purposes, but after a short experience 
I understand they declined to take these cakes. 


18786. Has it never been suggested that the pressed 
sludge might be taken out to sea? You carry, I suppose, 
90 per cent. of water?—About 92 per cent.; but it is 
hardly fair to call that ordinary water. Air-dried sludge 
contains about 75 per cent. of water. Chemists look on 
this as water in combination ; it is therefore hardly fair 
to speak of the sludge as containing 92 per cent. of 
liquid water. 


18787. My impression was that in pressing sludge you 
might reduce it to 50 per cent.2—Yes. Air-dried sludge, 
as I say, according to my experience, contains about 75 
per cent. The Council naturally objects to carrying an 
undue proportion of water, but they certainly cannot 
economically reduce the percentage appreciably below 
that usually present in the sludge. 


18788. It appears to be entirely a matter for the 
Finance Committee to ascertain whether it would not 
be much cheaper to press the sludge, and so have to 
carry less water than you carry. You carry a large 
quantity of water for which you have to provide a fleet 
of steamers, and many other things?—Of course, dealing 
with fluid matter is much more simple than with solid 
matter, the pumping, transport, and disposal of liquid 
sludge altogether is much more simple than dealing 
with solid cakes. 


18789. (Colonel Harding.) On the point you raise, I see 
there is some information in the engineer’s evidence. He 
there said that the sewage as it reached Barking con- 
tained on an average 33 grains of suspended matter per 
gallon ; that the effluent contained 8 grains, and therefore 
that there was left behind, roughly, 25 grains per gallon, 
and that there were added to the sewage 4 grains of lime 
and 1 grain of sulphate of iron ; that is tosay, 5 to 25. I 
assume, therefore, that the effect of the addition. of 
chemicals to the sludge would be to increase its volume 
20 per cent. 


(Chairman.) Twenty per cent., yes. 


Dr. Herperr WILLIAMS, M.D., Medical Officer of Health of the Port of London, called ; and Examined. 


18790. (Chairman.) You are Dr. Herbert Williams, 
“Medical Officer of Health of the Port of London?—Yes. 


18791. Can you tell us what shell fish grounds lie 
~within the jurisdiction of the Port of London Sanitary 
_Authority? Would you mind pointing it out on the 


6225. 


map behind you?—There are 
Vicinity (indicating on map), 
opposite Canvey Island, on the Blyth Sands. There 
are some on the Jenkin Spit, off the Island of Grain ; 
there are cockles scattered about here; here is a place 
called Leigh Creek, where it has been the custom until the 
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end of last year to store the cockles for a period of about 
48 hours, in order that they might purge themselves of 
sand and fill themselves up with the filthy mud which 
is in the Creek. There are oyster beds scattered about 
here which are only used in the vicinity of Southend, 
but from Shoeburyness for a distance of about eight 
miles to the north-east are the large cockle grounds, and 
boats go here and collect the cockles. 

18792. Nearly opposite Foulness Island?—Yes, from 
here to about eight miles to the east or north-east. They 
are brought from there to Leigh-on-Sea, where they 
are boiled and distributed ; some also go to Southend. 
The district of the Port of London Sanitary Authority 
also extends from Rochford down the Roach, round here, 
which is called Havengore Creek, and includes Potton 
and Rushley Islands. There are oyster beds in the Roach. 
Roughly, that is the extent of the shell fish grounds 
within the jurisdiction of the Port of London Sanitary 
Authority. 

18793. Whitstable is not within. your jurisdiction?— 
Whitstable is not. We go as far east as this point here, 
which is Warden Point, and we also go up the western 
arm of the Swale as far as Elmley Ferry, and I should 
mention that there are oyster grounds in this western 
end of the Swale, that is the eastern limit of the Port of 
London ; the eastern end of the Swale is in the Port of 
Faversham ; Whitstable and Faversham are not within 
our district. 

18794. Would you give us some information as regards 
the shell fish grounds in reference to enteric fever?—The 
shell fish grounds and “layers ’’ that are situated within 
the jurisdiction of the Port of London Sanitary Authority 
are as follows :— 


Estuary and mouth of the River Thames and _ its 
tributaries. On the Essex shore: Chapman Sand, 
Leigh Creek and vicinity, Southend Flats, Maplin Sands, 
Rivers Roach and Crouch with creeks. 


On the Kentish shore: The Swale (western portion 
with Queenborough Creek), Blyth and Jenkin Sand. 


In January last it was reported to me that certain 
cases of enteric fever had been attributed to the eating 
of shell fish purchased in the City of London. 


Samples of cockles were submitted to Dr. Klein for 
bacterioscopic examination, whose report is annexed 
hereto. 


Upon ascertaining that these cockles were collected 
and brought to Leigh-on-Sea in Essex, I, on January 3rd, 
visited the place and discovered that it was the practice 
of the fishermen to collect the cockles in the Thames 
Estuary on the Maplin Sands, bring them to Leigh, 
lay them in Leigh Creek for a variable period until they 
were ready for market, or had purged themselves of the 
sand from the gathering grounds. I took samples of 
these cockles and of the mud from Leigh Creek, and 
submitted the same to Dr. Klein for analysis and report. 


Sr. BaRTHOLOMEW’S HosPITaL AND COLLEGE, 
: January Tth, 1903. 


The following is the, as yet, incomplete report of the 
bacterioscopic analysis of the three samples received here 
on January 5th, per Dr. Williams :— 


1. One sample of water, labelled ‘“‘ Water taken 
from Leigh Creek, low tide, 11.30 a.m., December 23rd, 
1902.” 


2. One sample of mud and cockles from Leigh 
Creek, low tide, taken by Medical Officer of Health, 
January 8rd, 1903. 


These samples will be nominated :— 


Water from Leigh Creek, 
Mud from Leigh Creek, and 
Cockles, No. 10, respectively. 


A. Warrr.—This water contained at least + million 
taicrobes per lec. The water contained abundance of 
bacillus coli communis and spores of bacillus enteritidis 
sporogenes, of the latter at least 10 spores per 1 cc., of 
the former at least 100 per 1 ce. 

From this it follows that this water is practically 
dilute sewage. 


B. Mup.—One gramme of mud was distributed in 
10 ce. of sterile water ; after allowing the mineral matter 
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to settle, of the slightly turbid fluid, #4, ec., tec., and 
1 ec. were used for demonstrating the presence of bacillus. 
coli communis and the spores of the bacillus enteritidis 
sporogenes, and the result was practically the same as. 
stated of the water, viz., abundance of bacillus coli. 
communis and_of spores of bacillus enteritidis in 75 ee. 


CU’. Cocxuss, No. 10.—T'welve of the cockles were used, 
only the exterior being employed. The result was this :— 
All cockles contained the bacillus coli communis and the. 
spores of bacillus enteritidis. In one (possibly two): 
cockle, we isolated, besides, a microbe, which, so far as. 
was possible in the two days, answers to the tests of 
typhoid bacillus, but, of course, this time is not sufficient 
to make a definite statement on the subject. I may, 
however, add that typhoid blood agglutinates the emulsion 
of the bacillus in question as 1 in 100, better, of course, 
as 1 in 50. 

E. Kien. 


Dr. Klein further reports that from the cockles: 
numbered 10 “the typhoid bacillus, or at any rate a 
bacillus corresponding to it, and answering all the tests: 
of the bacillus typhosus, was discovered in them.” 

The system of sewage disposal adopted at Leigh-on- 
Sea was, I am informed, until 1900 principally by cesspools. 

In that year sewage disposal works were erected on 
the adjacent marsh, the effluent from which in due course: 
flowed into the Thames Estuary, the sludge being disposed 
of on the land. 

With regard to the effluent, Mr. H. Douglas Watson, 
the Medical Officer of Health for Leigh, reports that 
although chemically the effluent is considered purer 
than crude sewage, it would not be sufficiently pure for 
use as a source of drinking water, and that it was inadvis- 
able that shell fish be laid near the outfall, unless the- 
effluent were rendered innocuous. 

The incidence of enteric fever in Leigh-on-Sea was. 
remarkable, and the Medical Officer on that question 
reports that the facts point to “some source of infection 
constantly present, such as polluted shell fish, and the- 
cases occurring in other districts and traced to the con-- 
sumption of Leigh cockles made the circumstances very 
strong.” 

At Southend-on-Sea crude sewage is allowed to flow 
into the estuary every ebb tide, the flow commencing 
directly after high water. 

An outbreak of 19 eases of typhoid fever in Southend 
in June, 1902, was, in the opinion of the Medical Officer: 
of Health, almost entirely due to the consumption of 
infected cockles from Leigh. 

At Sheerness also crude sewage runs into the mouth. 
of the Medway from a series of outfalls along the fore-- 
shore. At Shoeburyness the sewage is poured out in a. 
crude state over the Maplin Sands, from which source: 
cockles are gathered. It is clear that the whole bed of 
the mouth of the River Thames and approaches is exten-- 
sively polluted with sewage, and shell fish collected from. 
places near the shore do show evidence of pollution by 
sewage. The sections of the Public Health Act relating 
to unsound food, although giving to the Sanitary 
Authority’s Medical Officer of Health a certain amount 
of power, are not and cannot be made applicable to shell 
fish, inasmuch as action im the circumstances under 
consideration could only be taken on the result of a 
bacteriological examination. As this takes several days. 
the difficulty is obvious. 

The Port of London Sanitary Authority have commu-- 
nicated with the Local Government Board asking that 
powers may be granted to enter upon and inspect any’ 
shell fish laying grounds, and, if found to be dangerously 
polluted with sewage, to prohibit the further laying of 
shell fish. The Port of London Sanitary Authority are- 
also strongly of opinion that the discharge of large 
quantities of sewage into the waters of the estuary of 
the Thames in proximity to shell fish gathering grounds 
or “layers ’’’ is dangerous to the public health, and that 
it is desirable that the crude sewage should be so treated 
that the said danger may be minimised, if not got rid of 
altogether. ‘ 

The machinery suggested for the prevention of the 
pollution of water has for its object the discharge into 
the sea or river estuary of an effluent which shall be 
non-putrescent, and in which it is fair to assume that any 
pathogenic organisms existing in the crude sewage shall 
be either got rid of entirely or so diminished in number 
that the probable risk of their spreading disease to. 
human beings shall be minimised, if not entirely abolished... 
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The Corporation of the City of London are decidedly 
of opinion that where crude sewage is discharged under 
conditions which may involve the probability of the 
contamination of shell fish, great risk of spreading exists, 
and that such sewage should be previously treated in 
the manner suggested. 


The Corporation of the City of London, as the Port 
Sanitary Authority having under its jurisdiction a large 
stretch of water which is extensively used by the public, 
especially in the summer time, for pleasure and health 
purposes, including bathing, etc., are of opinion that no 
stone should be left unturned to so purify the sewage 
effluents going into the river that its condition as to 
purity shall be improved to the highest possible extent. 


18795. Has the Port of London Sanitary Authority 
got any idea as to how the present state of things should 
be improved?—They think that the first point should 
be the control of the shell fish on the grounds—that is 
to say, that there should be power of entry on such 
shell fish ground, with power to take samples, and if 
they are found to be contaminated with sewage, and 
therefore potentially a source of danger, they should have 
the power to prohibit the collection, sale and distribution 
of shell fish from such grounds until it be shown that they 
are free from dangerous sewage contamination 


18796. Would you give that power to the sanitary 
authority, or would you merely make them the reporting 
authority to some other body which should have the power? 
1 think in the case of London it should be under the 
control of the Port of London Sanitary Authority. 


18797. The district is, of course, a very large one?— 
It is a large one, and it is, as you know, administered 
by the Corporation of the City of London, who delegate 
their powers to a committee consisting of about 30 
members, one member being appointed on the Port 
Sanitary Committee from each ward in the City. 


18798. Would you consider such a committee suffi- 
ciently unprejudiced?—I think so. 


18799. None of them are owners of fishing grounds ? 
—I think there are two members who are interested in 
the sale of shell fish, but my experience of the Corporation 
of the City of London is that they would not allow any 
member to air his business interests, especially on a ques- 
tion of public health. 


18800. Would they command the confidence of the 
owners of the shell fish beds in the case of oysters ?—I 
think they would. 


18801. And in the case of any dispute, would you 
suggest any authority to which appeal could be made ?— 
Certainly, it should be the central authority. 


18802. Have they at present any power whatever 
over these shell fish beds ?—They have no power what- 
ever over these shell fish beds. The only powers possessed 
by the Port of London Sanitary Authority are certain 
vague powers under the Public Health Act, especially 
the clauses relating to unsound food, and it is not found 
practicable for the Port Sanitary Authority to apply 
those clauses with any prospect of succesy 


18803. (Major-General Carey.) Do you consider that 
the cockle beds on the north and south foreshore of the 
Thames and also on the north-east of the Maplins are 
directly liable to sewage pollution ?—Certainly, sir. 


18804. From Southend ?—May I point out that Leigh 
discharges its sewage on to this island into a tank, or 
collection of tanks, where it goes through what is known 
as the ‘“‘septic tank ’”’ process, and then the liquid from 
there is allowed to run out, and it flows down the creek 
here in this neighbourhood towards Southend (indicating 
on map), and the set of the tide follows almost the contour 
of the land, with a little tendency to go off. Southend 
discharges its sewage here just at the end of the pier. It 
is discharged on the first four hours of the ebb tide. That 
flows down here. The current is not very strong, and it 
has time to settle over those sands. Shoeburyness is also 
a souree of pollution. There are two or three outfalls 
here, some from War Office property. That also flows 
in the same direction, so that there must be considerable 
pollution of the whole of the Maplin Sands. 


18805. Will you show the position of the cockle beds 
on the Maplins ?—The cockles are scattered about ; you 
can collect cockles all over those sands at almost any part ; 
there are patches where they are more in number than 
others, but they are generally distributed. 
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18806. Are they collected by certain owners, or are 
they taken indiscriminately by the people ?—There are 
certain people who have a right of collecting them ; certain 
men have prescriptive rights, so that it is really under the 
control of a few persons as regards the collection of large 
quantities, but really there is nothing to prevent anyone 
going on the sands there and collecting them. There is 
the Blyth Sand. It is not so easy to trace the source of 
pollution there. Here is a fort called Slough Fort belong- 
ing to the War Office. It discharges its sewage in a crude 
state on to the sands. The whole of the sewage of Sheer- 
ness is discharged in the Medway opposite West Minster, 
and when it is discharging it is very crude sewage, very 
offensive, and very black. That sewage flows down and 
forms an eddy,so that the sewage is distributed on the 
sands above the pier. I omitted to mention that in this 
locality there are a few scattered mussels and cockles 
which are collected indiscriminately by the publie of 
Sheerness, so that all these sands and the cockles are 
contaminated. In addition to the sewage collected here 
on the flood tide it would be carried up the Swale, in which 
there are extensive oyster beds. 


18807. (Chairman.) The sewage of Gravesend is dis- 
charged into the river, is it not, or into cesspools ?— 
Gravesend is a cesspit town, but there is a certain amount 
pf sewage discharged into the river. The houses lying 
along the river here do discharge a certain amount of crude 
sewage into the river Thames. The musketry depot at 
Gravesend, which is sometimes occupied by 1,500 to 2,000: 
men, also discharges its crude sewage into the Thames 
just about here. There are a few mussels found about 
there, but there are no shell fish in the immediate vicinity. 


18808. Would you consider that that pollution extends 
up or down the river, the sewage that comes in at Graves- 
end ?—The Gravesend pollution ? 


18809. Yes ?-I think that pollution would go down 
the river, and as the ebb tide is very strong there, it would 
be carried away to sea. 


18810. You do not think the London sewage, at any 
rate at Crossness or Barking, is prejudicial to the condition 
ef the river ?—It is not a pure effluent. 


18811. No ?—It is an effluent which is capable of con- 
siderable improvement. 


18812. Does it affect places like Leigh and Southend 
and round by Foulness Island and the Crouch ?—As a. 
practical question of danger I do not think that the out- 
fall at Barking would be in any way comparable with the 
local pollution in the neighbourhood of Southend. 


18813. (Major-General Carey.) And have any sugges- 
tions been made by the Corporation of the City of London 
that the Southend sewage should be treated ?—They have 
made representations to all the local bodies which have 
been observed to pour sewage in a crude state intu the 
Thames, requesting them to alter their present system of 
sewage disposal. It is only in the form of a written 
intimation. : 


18814. Nothing has been done ?—Nothing further has 
been done. It is under consideration by the Law Officers. 
of the Corporation, and the committee are still considering 
the next steps that are to be taken. 


18815. Would that crude sewage from Sheerness 
possibly affect the Whitstable oyster beds ?—No, I think 
not, sir; my own personal opinion is thas sewage acts 
prejudicially in proportion to the vicinity of the outfall 
to the shell fish beds. 


18816. (Chairman.) Do you think that the treatment 
of sewage would minimise the danger ; do you not think 
that sewage effluent is less dangerous than crude sewage 
as far as shell fish is concerned ?—You mean after it has. 
been treated. 


18817. Yes ?—I think, judging from the reports of the 
scientific observers, they rather tend to show that al- 
though the danger is not got rid of entirely yet it is con- 
siderably minimised, that is to say, if you can produce a. 
sewage effluent which is chemically and bacteriologically 
purer and freer from organisms generally than crude 
sewage, you diminish the danger proportionately. 


18818. But you would rather trust to putting the 
sewage outfall at a greater distance if possible from 
shell fish beds, would you not ?—Certainly, or removing 
the shell fish beds from the vicinity of the outfall. 


18819. Suppose the sewage itself were purified, more 
or less, where could the shell fish beds be removed to ?— 
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You could not remove the shell fish beds except to pro- 
hibit their use. 

18820. Do you not think that would be gcing a little 
too far ?—1 think it would ; I think the owners would have 
a just cause of complaint. 


18821. (Mr. Stafford.) Within what area do the Port 
Sanitary Authority of London exercise jurisdiction ?— 
Eastward from a line drawn from Havengore Creek in 
Essex to Warden Point in the Isle of Sheppey. Originally 
the Port of London Sanitary Authority had jurisdiction 
to the North Foreland, aline drawn from the North Fore- 
land to the Naze, but the Port of London has varied in its 
jurisdiction according to the limitations or the delimitation 
of the port as laid down by the Treasury for Customs 
purposes. We follow exactly the limits of the port as 
laid down by the Treasury Minute dated 1st August, i883. 


18822. Are representatives appointed from the various 
places on the coast on either side 2—No ; the whole is 
administered by the Corporation of the City of London. 
There are no representatives from any local body on the 
shore, and there are no contributions from the local 
authorities in the way of money. The whole expense of 
the Port of London Sanitary Authority is borne entirely 
by the City’s cash, and I think that is another reason for 
assuming that you might have a certain amount of inde- 
pendence and freedom from local influence. 


18823. But the Port Sanitary Authority are dealing 
mainly with the seaborne cases of disease ; is not that 


so ?7—Mainly, but they also have the sanitary supervision 


of all the vessels within their jurisdiction. 


18824. Quite so, but they are dealing practically with 
the sea ?--I do not quite understand your question. + 


18825. They are dealing with the sea; it is a matter 
of sea commerce that they are dealing with ; the health 
of incoming and outgoing vessels ?-—And also the people 
who are within their jurisdiction. On vessels there is a 
large population. 


18826. On vessels, yes ?—And. there are also large 
quantities of foodstuffs landed in the Port of London. 


18827. That are carried by vessels ?—That are carried 
by vessels. 


18828. But now you want to éeXtend that to the shores, 
and to deal with the pollution of certain sorts of shell- 
fish ?—But as a Sanitary Authority it has to investigate 
the orig and causes of disease which originates within 
their district. 


18829. Have they ?Certainly. 


18830. As a Port Sanitary Authority ?—As a Port 
Sanitary Authority it makes no difference; they are 
simply called a Port Sanitary Authority because they 
happen to admmister a port for sanitary purposes. 


18831. What right of interference have they, for in- 
stance, at Gravesend or Sheerness ?—If I can demonstrate 
the existence of a nuisance they can interfere. 


18832 On the shore ?—On the shore up to high water 
mark my Authority can call upon the Sheerness people to 
abate that nuisance and take steps to prevent its recurrence 
in the same way as the local authority could if a nuisance 
were committed on shore above high water mark. 


18833. Quite so. What answer did the Local Govern- 
ment Board give you? You quote here in your state- 
ment: “The Port of London Sanitary Authority have 
communicated with the Local Government Board, asking 
that powers may be granted to enter upon and inspect any 
shell fish laying grounds.” Well, would you not have that 
power if you have the power of dealing with a nuisance on 
the shore ?—No, because it is so hard to demonstrate 
satisfactorily in a court of law that there is a nuisance. 
May I just quote an example of what would happen ? 
Here is a discharge of sewage in the Medway at West 
Minster ; there are no houses in the immediate vicinity. I 
have had no complaint from anyone as to that nuisance. 
If the Port of London Sanitary Authority were to serve a 
nuisance notice on the Urban District Council of Sheerness 
requirmg them to abate the nuisance and take steps to 
prevent the recurrence thereof, and if they failed to com- 
ply with the terms of that notice a summons would have to 
be taken out against the Urban District Council of Sheer- 
ness, which would have to be heard at Sheerness before a 
local bench composed of people who would be directly 
ivfluenced pecuniarily if the terms of the notice were com- 
pied with. 
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18834. And you have absolutely the right of entry at 
Sheerness and Gravesend ?—Anywhere up to high water 
mark. Not in the town of Sheerness itself, but anywhere 
from Teddington Lock to a line drawn from Havengore 
Creek to Warden Point, and up the river Roach as far 
as Rochford. 


18835. And what are your powers of dealing for instance, 
with Southend and making them treat their sewage 
properly ?—Exactly the same as it would be in the case ~ 
of Sheerness; we would have to demonstrate the ex- 


istence of a nuisance, and work under the nuisance clause 
of the Public Health Act. 


18836. Have you made any representations to Southend 
and other places where the sewage has not been properly 
treated ?—Yes, representations have been made, and my 
committee have under consideration, in consultation with 
their legal officers, what are the next steps which are to be 
taken. 


18837. And what are your powers of enforcing your 
views as regards the treatment of sewage ?—The powers 
would be under the Public Health Act. You first of all 
have to show the existence of a nuisance; you then call 
upon them to abate it, and prevent its recurrence. If 
they do not take steps to prevent the recurrence of this 
nuisance, you then apply for a summons before the 
local Bench and in default of compliance there is a fine 
of a certain sum per day during which the nuisance con- 
tinnes. ‘ 


18838. So that if Southend and the several places that 
you point out to us in which the sewage has not been 
properly treated and has been discharged in that im- 
proper manner, do not treat it properly and discharge it 
in a proper manner, we may look to the Port Sanitary 
Authority of London as being responsible for that ?— 
No, not as being responsible for it. 


18839. Not as being responsible for allowing it to 
continue ?—No, I think not. 


18840. Have they not got the power to stop it ?— 
Well, I have just explained to you. You see the cum- 
bersomeness of the machinery with which we have to 
act ; and I cannot go beyond that. 


18841. But there would be proof of nuisance; you 
think that a nuisance exists in Southend and other places 
where they do not treat their sewage ?—That is the point 
which is now under consideration by my committee. 


18842. You have got in view the fact that you may pos- 
sibly be able to stop it, and you mean to try ?~—We may 
be able to summon the people, and we may get a con- 
vietion ; I think it is extremely unlikely. 


18848. You say here you asked the Locai Government 
Board that you might be granted powers to inspect shell 
fish layings. What was the reply to that? That they 
were not able to give them to you, J suppose ?—Naturally 
the Local Government Board, I thmk perhaps rightly, 
say the whole question is under the consideration of 
this Commission, and until they get the repors of this 
Commission they are unable to frame any legal measure 
for dealing with it. 

18844. You say if dangerously polluted; have you 
formed any idea yourself as to what constitutes dangerous 
pollution ?—Well, one would not only take into considera- 
tion the bacteriological examimation. I think it may be 
defined as the extent to which it was shown bacteriologi- 
eally to be polluted, as well as the extent to which it was 
observed to be actually in danger of pollution by erude 
sewage. For example, any shell fish layings here (showing 
on map), we should consider must be dangerously polluted, 
even without a bacteriological examination. 


18845. And liable to pollution ; what is your remedy 
as regards shell fish ?—Well, the first remedy should be 
to have powers to control the collection and disposal of 
shell fish. And consecuent upon that is to minimise the — 
risk in the other direction by requiring the people to 
adopt measures to minimise the risk of pollution from 
their sewage ; in other words, to purify it to the greatest 
possible extent. 


18846. Suppose you were absolutely satisfied with the 
methods adopted at Southend, do you think that even | 
then you would recommend the Port Sanitary Authority — 
to consider that shell fish laid here might be used with 
impunity ?—From the immediate vicinity ? 


18847. Yes ?—It would depend very much upon the 
effluent produced at Southend. 
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18848. Take it even from the Barking outfall works ?— 
No; certainly not. 


18849. Even if Southend were blotted out and al! 
pollution on either side of the estuary was eliminated. 
would you still recommend that, having regard to the 
treatment of sewage at Barking, oysters laid at Southend 
might be used ?—I do not really think that the pollution 
from Barking would materially affect the oysters at 
Southend. That is an example where you would have to 
take into consideration the distance of the source of 
pollution from the shell fish laying. 


18350. It is therefore the local pollution that you 
would go upon ?—I look upon the local pollution as the 
great source of danger. 

18851. But you think you might with impunity use the 
shell fish if the local pollution is taken away ?—If it is 
taken a good distance away. 


18852. Then arises the question of distance ?—Quite so: 


18853. It is not easy to define it, is it 2~No; but that 
is a matter in which I think you might get some practical 
opinion as the result of experiment and as a result of 
observation. 


18854. There is nothing you would suggest to the 
Commission by the way of distance ?—-No; I have no 
evidence or experience in the matter. There is a certain 
amount of evidence that oysters which are collected at 
Whitstable from the depédts here, two to three miles 
from the coast, show no evidence of sewage contamina- 
tion. I believe that has been demonstrated by Professor 
Klein. There is a jot of sewage poured in at Whitstable, 
and a lot comes out at Faversham. 


18855. (Chairman.) The water over the oysters doea 
show signs of sewage pollution ?—I do not know ; I was 
speaking of the oysters themselves. 


18856. (Colonel. Harding) Do you think that the con- 
trol of the pollution of the estuary of the Thames is best 
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placed in the hands of the Corporation of London 3—I 
think so, sir. 


18857. You do not think that a body embracing a 
much 1arger area, representing, in fact, the watershed 
of the Thames, and upon which there would be repre- 
sentatives of the different counties bordering on the 
Thames, would be a better body to deal with the control 
of pollution that takes place ?—I do not think they would 
be a better body. I think the Commission has agreed 
upon the importance and the necessity of a Central 
Authority, and the question now comes of the appoint- 
ment of the peripheral authorities, and I understand from 
the report of the Commission you approve of the appoit- 
ment of Rivers Boards based upon watersheds. 


18858. Yes; my question was whether you thought 
the question of the pollution of the Thames, of the total 
of the Thames, would be hest left in the hands of the City 
of London or placed in the hands of a watershed authority? 
—I think it would be best left in the hands of the Corpora- 
tion of the City of London. I think they would fulfil 
all the requirements that you would consider necessary 
in the case of a Rivers Board. 


18859. And that would be limited, of course, to the 
tidal waters ?—It would be limited either to the extent 
of the jurisdiction it already possesses or to any extended 
jurisdiction that may be assigned to it for the purpose of 
shell fish. 


18860. (Chairman.) Then would its jurisdiction march 
with the Thames Conservancy Board ; would the Thames 
Conservancy Board deal with the upper reaches of the 
river ?—The Thames Conservancy Board would deal with 
the upper reaches above Teddington in the same way as 
they do at present. 

18861. Would it not be better to make it one Board, 
because one may conceive it may be polluted before it 
reaches Teddington? Of course, there is no shell fish ?— 
There is no shell fish. I think for the practical purposes 
of shel! fish we may neglect that condition. 
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Wednesday, 15th July, 1903. 


PRESENT : 


The Right Honourable The Earl of InpESLEIGH (Chairman), presiding. 


Sir MicHart Foster, K.C.B., F.R.S., M.P. 
Major-General ConSTANTINE PHIPPS CAREY, C.B., R.E. 


Colonel T. W. HarpIno, J.P. 
Mr. T, J. STAFFORD, F.R.C.8.1. 


Mr. F. J. W118, Secretary. 


ALSO PRESENT : 


Dr. A. C. Houston, M,D. 


Dr. H, T. Butstrops. 


Mr. Surrtmy Murpuy, Medical Officer of Health of the County of London, called ; and Examined. 


18862. (Chairman.) You are Mr. Shirley Murphy, the 
Medical Officer of Health for the London County Coun- 
cil?—That is my office. I have endeavoured in the 
following summary to give such information as I have 
been able to obtain on the question of the extent to 
which polluted shell fish contributes to enteric fever in 
London, 

_ It has been impossible for me to make personal inquiry 
into the circumstances of the numerous cases of enteric 
fever in London, and I am indebted to the medical 
officers of health of the metropolitan boroughs for in- 
formation as to whether antecedent to attack the patient 
had eaten shell fish, and for other particulars. 

T have taken the last completed year, 1902, for special 
consideration, but before submitting certain figures and 
diagrams to the Royal Commission I must point out that 
the number of cases on which they are based must be 
regarded as falling short of the complete number. In- 


quiries made by numerous people are not in their resulis 
as satisfactory as a precise inquiry made by one person, 
and, further, London medicat ofticers of health, in en- 
deavouring to learn whether persons suffering from 
disease have eaten a particular article of food, have 
often to depend upon information supplied by the 
friends, owing to the fact that im a number of cases the 
patients had already been removed to hospital before 
the officer making the inquiry arrived at their homes. 


In order to obtain some indication of the number of 
cases which might possibly have had their origin in the 
eating of shell fish, I asked the medical officers of health 
to supply me with particulars of all the cases of enteric 
fever in 1902 in which shell fish had been eaten shortly 
before attack. 


In this way the total number of cases of which I was 
informed is 255 in 1902. The total number of cases of 
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enteric fever notified in London in that year was 3,412. 
The number 253 is 7°4 per cent. of the 3,412. I think, 
however, it would be safer to exclude the replies from 
five districts, and if this be done the proportion is 96 
per eent. I have only been able to learn the interval of 
time between the eating of the shell fish and the onset 
of symptoms in 146 cases. In 12 of these cases the 
interval did not exceed a week. In 6 others it was 
a week or less from the last shell fish meal, but more 
for earlier shell fish meals. If the 12 cases be excluded, 
and also 7 others in which the interval was more 
than three weeks, a total of 127 remains, or 87 per cent. 
of the 146 cases. If this proportion be accepted for the 
whole of the cases, that number then falls to 217, which 
is 8-4 per cent. of the total cases of enteric fever in all 
London excepting five districts. 

The question has, of course, to be considered whether 
this is in excess of the proportion of shell fish eaters in 
the London population, or, more precisely, the propor- 
tion of persons who have eaten shell fish during not less 
than one and not more than three weeks before a par- 
ticuiar date. This figure cannot be given. 

The practice of eating shell fish differs very much in 
different parts of London. Among the working classes it 
is often considerable. Thus, Dr. Hamer, inquiring in 
September, 1900, into a local outbreak of enteric fever 
in Southwark, found that about half the families living 
in the area concerned had one or more shell fish eaters in 
each family; and Dr. Priestly, inquiring into the ques- 
tion in connection with cases of infectious disease other 
then enteric fever in Lambeth, found that in 100 cases 
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37 had eaten shell fish in the earlier two of the three 
weeks preceding the attack. His proportion of enteric 
fever cases who had so eaten was 12°7 per cent. The 
shell fish which Dr, Hamer found to be eaten in Sep- 
tember, 1900, were periwinkles and mussels, 

In the absence of knowledge of the proportion of the 
London population eating shell fish, I have endeavoured 
to learn whether any lesson is taught by the Southend 
outbreak of last year, very many people from London 
visiting Southend for the day and longer periods, some 
eating shell fish there, and some eating shell fish from 
Southend and Leigh in London. In speaking of South- 
end shell fish, I do not distinguish between Southend 
and Leigh. 

In the accompanying diagram (IV.), based upon noti- 
fied cases of enteric fever in Southend and London in 
1902, 1t will be seen that a marked increase of cases of 
entertic fever in Scuthend during the period (23rd-30th 
week) attributed by Dr. Nash to the eating of shell fish 
was accompanied by increased prevalence in London in 
the period 25th-30th week, this increase being especially 
marked in London in the 29th and 350th week. There 
was also an increase in London in the weeks following 
the 34th, week to which I shall refer later. (See 
diagrams following page 130.) 

As regards the first increase, that of the 25th-30th 
weeks, this was followed by rapid decrease. 

The number of cases among shell fish eaters in relation 
to the total number of cases of enteric fever in London 
in the two periods, viz., the period of increase and the 
period of decrease, was as follows :— 
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So far as these figures go, it would not appear that 
Southend shell fish contributed in large degree to this 
prevalence. 

Moreover, the question is complicated by the fact 
that in the 24th and 25th weeks there were floods in 
the London rivers, and I cannot exclude the possibility 
that drinking water contributed to this prevalence, 
especially in view of the relation found in 1894 between 
floods in the rivers and subsequent increase of enteric 
fever in London and in the area round London deriving 
their water supply from these rivers. 

As regards the second increase, this corresponds in 


point of time with the normal autumnal increase, but 
it will be noted that the proportion of shell fish eaters 
among the sufferers from enteric fever im London in- 
creased. ‘The increase would, of course, be explicable 
on the hypothesis that there was corresponding increase 
in the number of shell fish eaters, but I am led to think, 
and especially from what is known of Southend, that 
this explanation is inadequate. The following figures 
are illustrative of this increase, and it will be observed 
that eaters of Southend shell fish in the last two periods 
constituted a larger proportion of total shell fish 
eaters attacked than in the two earlier periods. 
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Numerous inhabitants of London visit Southend 
during the summer months. I have endeavoured un- 
successfully to learn the number so carried by the rail- 
way companies. The figures I have obtained show that 
in the eight weeks ended September 27th, the cases of 
enteric fever who had eaten shell fish at Southend were 
58, during which 557 cases of enteric fever had been 
notified in the whole of London, excluding the five dis- 
tricts already mentioned. Although I cannot, for the 
reason stated, show the incidence of enteric fever on 
Southend shell fish eaters, compared with that on the 


remainder of the London population, it will be observed 
that Southend shell fish cases constituted an especially 
large proportion of total shell fish cases at that time of 
year (see diagrams 1. and III). 

T am not doubting that cockles eaten at Southend 
caused enteric fever both at Southend and in London, 
and I think it is therefore necessary to consider cases 
of enteric fever associated with the eating of shell fish 
not known to come from Southend. 

Diagram III. shows the total enteric fever cases which 
had eaten shell fish per cent. of the total number 
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notified in each month of the year 1902, and it will be 
seen that there was marked increase in June, July, 
August, and September. It is interesting to observe 
that if what | may call the Southend cases are deducted, 
and the remainder stated diagramatically as a propor- 
tion of the total enteric fever cases of London, there is 
not more difference in the proportion of such cases .n 
one and another month than may be expected in view 
of varying seasons in which shell fish of one and another 
kind is precurable, and of the opportunity afforded by 
holidays for indulging in this way. 


I may add further that as a matter of mathematical 
probability, owing to the smallness of the figures, that, 
apart from other circumstances, the number of shell fish 
eaters in a month who suffered from enteric fever in 
proportion to the total number of cases of enteric fever 
occurring in the month would not be the same. 


This has been stated for me diagramatically by Mr. 


G. H. Day, of the Council’s Public Health Department. 
The diagram is based on the fact that about 300 cases of 
enteric fever occur monthly in London, and on the 
assumption that 5 per cent. of the population are 
habitual shell fish eaters. . 


The diagram (VIJ.) may be briefly explained as fol- 
lows :— 


If the Southend cases be excluded, the proportions 
in each month of shell fish cases to total cases of enteric 
fever (see diagram III.) exhibit but slight variations. 
Thus the average proportion of such cases for ithe whole 
year works out at 6:1 per cent., the highest propor- 
tion in any one month being 8°6 per cent., and the 
lowest 2°0 per cent. If the proportion of shell fish 
eaters in the population (assuming all shell fish eaters 
to be habitual consumers of shell fish) could be shown 
to be 6:1 per cent., the variations in the proportions 
shown in the diagram are consistent with the variations 
which might be expected to occur as a probability, and 
the hypothesis of causal relation between attack by en- 
teric fever and the eating of sheli fish would be un- 
necessary to account for the variations observed. To 
make this more clear, Mr. Day has calculated the pro- 
bability that out of 300 cases of enteric fever, one, two, 
three, four, etc., of the cases would have a history of 
shell fish eating prior to attack in a community con- 
taining 5 per cent. of habitual consumers of shell fish. 
fhe probability curve has been shown diagramatically, 
and the results may be broadly stated as follows :— 


The probability that thirteen to seventeen cases, 
or between 4 and 6 per cent. of the total cases would 
be shell fish eaters is one in two. 

The probability that eight to twelve cases, or 
between 24 and 44 per cent., of the total cases would 
be shell fish eaters is one in four. 

The probability that eighteen to twenty-two cases, 
or between 52 and 72 per cent., of the total cases 
would be shell fish eaters is one in five. 


If, therefore, 300 cases of enteric fever be assumed to 
occur each month in such a community, and the propor- 
tion, of shell fish eaters attacked were shown for each 
of the twelve months in a year, it might be expected 
on the theory of probabilities that in any six out of the 
twelve months the proportion would range between 4 
and 6 per cent.; in three out of twelve months the 
proportion would range between 25 per cent. 
and 44 per cent; and in the remaining three 
months the proportion would range between 5% per 
cent. and 72 per cent. In other words, for the whole 
twelve months the average proportion of shel] fish cases 
would approximate to 5 per cent. ; about six of the 
twelve proportions shown would probably approximate 
to this average, and the remaining six would probably 
vary between 24 per cent. and 7% per cent., three 
being below the average for the year and three above. 
Tt will thus be seen that the contour of a diagram con- 
structed on these purely theoretical considerations 
would not differ very materially from that shown in 
the diagram previously referred to (diagram III.), which 
is based upon such facts as I have been able to obtain. 


There is, I think, some reason for thinking that less 
shell fish has been consumed in London this year than 
last owing to the publicity which has been given to the 
risk of eating polluted shell fish. It is interesting to 
note that the number of cases notified in the first 24 
weeks of this year is less, and especially when allowance 
is made for increase of population, than in the corre- 
sponding period of any previous year since 1889, when 
notification became compulsory. 
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The following are the numbers notified in this periou 
in successive years :— 
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The corrected average of notifications in this period‘ 


for thirteen years, 1890-1902, works out at 1086 cases, 
which is 438 in excess of the number recorded in 1903. 
It will be seen from the table that the corrected figure 
for the year 1892, the lowest year prior to 1903, was 130 
in excess of the number recorded in 1903. ' 


Any cause of enteric fever operates not only by causing 
notified cases which are directly due to it, and secondary 
cases due to the latter, but also gives rise to unrecog- 
nised cases which in their turn must cause other cases, 
some of which are recognised and notified, and some 
unrecognised. In other words the cessation of opera- 
tion of a condition giving rise to a comparatively small 
number of notified cases which can be directly attri- 
buted to it would probably effect a still larger reduction 
of the total cases which occur. 


The nature of the evidence bearing on the relationship 
between the shell fish eating and the subsequent attack 
of enteric fever, does not, in the large majority of the 
cases, go beyond the fact that shell fish was eaten between 
7 and 21 days of the onset of the illness. In many cases, 
however, the sufferer is known to have eaten shell fish at 
Southend, where local evidence has to be taken into con- 
sideration. Some of the Westminster cases followed 
particular excursions, including a large number of per- 
sons to Southend, but it was impossible for Dr. Allan, 
the medical officer of health, to ascertain the facts gener-- 
ally as to the whole of the persons included in the ex- 
cursions. The evidence in respect of these excursions: 
is to the effect that certain people who were found to be 
attacked had eaten shell fish which always included 
cockles, and were in most cases limited to cockles. 


On 8th November the Westminster City Council wrote 
to the London County Council referring to the cases of 
enteric fever which had occurred in Westminster lasi. 
year, and “ which upon investigation were proved to have 
been due to the fact that the patients had previously 
eaten shell fish from sewage polluted waters,” and stating 
that the city council was of opinion that the laying down 
of all edible forms of shell fish in sewage polluted creeks 
or other dangerous localities should be prohibited by 
law under heavy penalties, and that all unpolluted lay- 
ings, fattening beds, storage beds and storage ponds 
should be protected by law from pollution by sewage 
by any person or sanitary authority. A similar letter 
was sent to the Local Government Board and the metro- 
politan borough councils. 


The London County Council has since received letters 
expressing the same opinion from the Sanitary Institute 
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and 21 metropolitan borough councils, while one 
borough council has stated that it is in favour of all 
reasonable precautions being taken to prevent pollu- 
tion of shell fish beds by sewage, and would suggest 
legislation in that direction. 

in. 1898 the council joined in a deputation from the 
authorities of 27 large towns to the President of the 
Local Government Board which urged the necessity of 
legislation in order to minimise the dangers to which 
the public are expused through the consumption of 
sewage-contaminated oysters and other shell fish without 
however committing itself to the particular lines which 
such legislation should follow. 

On 3rd February, 1903, the Council adopted the fol- 
lowing resolution :— 


That a letter be addressed to the Local Govern- 
ment Board expressing the Council’s hope that in 
the interests of the public health, the Board will, 
as soon as possible, take steps to obtain an amend- 
ment of the law, so as to prohibit under heavy 
penalties the laying down of all edible forms of shell 
fish in sewage polluted creeks or other dangerous 
localities, and the sale of such shell fish for human 
consumption; and that all unpolluted layings, fat- 
tening beds and storage ponds at present in use 
may be protected from pollution by sewage by any 
person or sanitary authority. 

Statutory control should, I think, be exercised to 
prevent the taking for immediate supply for human 
food of any shell fish exposed to contamination to an 
extent which is deemed to make them dangerous to the 
consumer, 

All layings for shell fish of any kind should be required 
to be registered, i.¢., it should be obligatory on the per- 
‘son carrying on the trade to give notice to a local con- 
trolling authority of the use of the laying. 

The local controlling authority should inquire as to the 
risk of exposure of the layings to pollution, and should 
license for some fixed period the layings which it is of 
opinion are free from risk of dangerous pollution, With- 
eut such license it should be made illegal to take shell 
fish for immediate use or sale for human food. Shell 
fish from unlicensed layings should be permitted to be 
transferred to other layings approved by the local con- 
trolling authority, and after deposit therein for some 
minimum period, to be determined by a central 
authority, might then be permitted to be used for 
human food. 

‘With respect to shores from which the public gathers 
shell fish, the local. controlling authority should con- 
sider whether the shell fish are exposed to dangerous 
pollution, and should indicate by public notice the ex- 
tent of area of any shore the shell fish on which should 
not be taken for immediate human consumption, and the 
takimg of shell fish within these limits for immediate use 
as human food should then be prohibited ; but collection 
might be permitted of such shell fish to be subsequently 
deposited for the prescribed period in a laying approved 
by the local controlling authority. 

With respect to the question what should be the local 
authorit.es entrusted with this duty, I think it is de- 
sirable that they should be authorities having control 
over large areas. The River Boards mentioned in the 
third report of the Royal Commission are, I think, those 
‘best fitted for the purpose. It would be well to provide 
that the River Boards should receive information of 
any infringement of the law from the Sea Fisheries 
Boards and the Sanitary Authorities in whose areas the 
dayings and shores are situated, and that it should be 
obligatory on these authorities to supply such informa- 
tion. The River Boards should not rely solely upon 
this information, but through their officers they should 
make inspections from time to time with a view to 
ensure compliance with the law. 

The central authority might well be the new central 
authority mentioned by the Royal Commission in their 
‘third report. 

{I do not think there should be difficulty in dealing 
effectually with layings which are obviously subject 
to considerable pollutions, and subsequent knowledge 
aud experience would guide as to the extent of neces- 
sity for interference with layings subject to less pol- 
Sution. 

In the event of refusal of the local controlling 
authority to grant a license, it would be well to provide 
for appeal to the central authority. 

{f by anv specific act of an authority or a person 
owning sewers, subsequent to the licensing of a laying, 
the laying should become unfit for use, I presume the 
person prejudiced would be entitled to compensation. 
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I assume that power will be obtained to prohibit from 
admission into this country from abroad shell fish which 
is not known to come from layings which would be 
licensed in this country, except under the conditions 
that are required for shell fish taken from pelluted lay- 
ings in this country. : 

(Signed) Surriry F. Murruy, 
Medical Officer of Health. 


Public Health Department, 
Ist July, 1903, 


18863. I am glad to notice that in your statement you 
approve of the suggestions that we have made in cur 
third Report, both for the establishment of large Rivers 
Boards and of the Central Authority in London ?--Yes ; 
I think they are very good. 


18864. Of course, if there is any further statement 
you would wish to put in you will do so#~Yes. 


18865. (Sir Michael Foster.) I see you exclude the 
replies from five districts. Might I ask what 
led you to do that ?—The information which I got from 
those districts did not satisfy me that the answers be- 
tokened sufficient inquiry to enable them to be regarded 
as In anyway comprehensive or inclusive. 


18856. That means that you had really carefully 
estimated the value of the districts from which you did 
accept the evidence?—Yes. As matter of fact, in these 
districts—I think I may say nearly all of them—the 
returns were that they had not observed any cases of 
typhoid fever in which the patient had, antecedent to 
the illness, eaten shell fish, and I thought the results 
sufficiently improbable to make it better to exclude 
them from a numerical statement. 


18867. I see that Dr. Hamer did make some inquiries 
as to the number of people eating shell fish in his 
district ?—Dr. Hamer was inquiring into a localised 
outbreak of typhoid fever for the London County 
Council, and it became necessary for him to learn what 
the food supplies of the people in the locality were, and 
he included a table in his report on the causation of that 
outbreak, from which I was able to abstract the informa- 
tion which I have included in my own statement. I am 
sure that any inquiry made in London as to the pro- 
portion of the population which eat shell fish would 
show that this proportion varies very greatly in different 
localities. 


18868. Varies in time or in locality ?—In locality ; it 
varies according to the class of person inhabiting the 
locality. Dr. Hamer’s inquiry was into typhoid fever in 
a part of Southwark where there are numbers of working 
people who I know do eat—I can state that from my 
own observation—shell fish much more largely than 
people living in better circumstances. Thay eat 
mussels and they eat cockles, and they eat periwinkles, 
and so on, and the better to do people rather limit their 
shell fish eating, on the whole. to oysters. 


18869. Do you think it would be practicable to have a 
census of the shell fish eating portion of the population. 
We have had before us such very divergent 
statements as to what is the proportion of people who 
eat oysters and other shell fish, and it is a valuable 
datum, is it not, not only for this but for other 
matters’—I think it would be quite practicable 
to take selected areas in a population like that of 
London. Of course, it would be too much to inquire 
throughout the whole of it, but it would be quite pos- 
sible to take selected areas and to inquire. I haye 
always found people very ready to supply information 
when it is for a useful public purpose. 

18870. Do you think your Council would be willing — 
to undertake that ?—I do not see why they should not, 
they are always very pleased to do anything to obtain 
useful information. 


18871. It would be quite a useful datum fer us if we 
could have a tolerably accurate census, as Dr. Shirley | 
Murphy suggests, of certsin areas?—It would be. 


18872. (Colonel Harding.) The only reliable datum? 
—The only reliable datum. | 


(Sir Michael Foster.) The only reliable datum. 


18873. (Colonel Harding.) It rather seems so to me. 
you give in this paper the proportion of cases of enteric 
which are ascribed to shell fish as 8°4, and various 
estimates are given for the proportion of shell fish eaters. 
as something like that—one knows that these opinions © 
were not based upon very accurate observation, but . 
there it is, and if the proportion of shell fish eaters does © 
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not give a larger proportion of enteric than those 
who are not shell fish eaters, I do not think we can 
gather very much as to the evils of shell fish eating ?— 
There is no doubt that that question underlies very 
much of the whole story of what shell fish does. I think 
it would be practicable, as Sir Michael Foster suggests, 
to take areas in well-to-do London and in poor London, 
and to enable some rough estimate to be formed—it 
could not be anything more than that— of what the shell 
fish eating habit of the population is. Of course, there 
is another question that 1 found somewhat difficult to 
deal with in connection with the subject, and that 
is this, that there are some people whom I may call 
habitual shell fish eaters, and there are other persons 
who only eat shell fish occasionally, and, I think, 
it would be necessary to distinguish between those. I 
take it, more,or less, that all of us eat shell fish, 
perhaps, a few times during the year, but the habit of 
poor people, in some districts at any rate, is to eat snall 
fish quite regularly. For instance, the inspectors of 
the County Council made inquiry for me as to shell fish 
eating, and they ascertained that it was a very frequent 
rule among certain classes of the population to eat 
shell fish on the Saturday. I suppose the wages are 
recived on the Saturday or on the Friday, and a propor- 
tion of those wages seems to be spent almost regularly 
by some people in the purchase of shell fish. Those, of 
course, are people whom I should call regular shell fisb 
eaters; and then there are others, as I say, who only 
eat occasionally. 


18874. (Sir Michael Foster.) In the cases, reports of 
which you have received from the medical officers, are 
you trusting to their opinion that the causes were due to 
eating shell fish, or to your own judgment of the evidence 
which they made known to you ?—I may say the figures 
are based simply upon cases—at least a large number of 
them—concerning which the only fact ascertained was 
that the people had eaten shell fish shortly before attack 
by enteric fever, and I could not put those figures for- 
ward as representing the views of the medical officers 
who supply them or my own, that the shell fish caused 
the disease; indeed one medical officer was shy of 
supplying me the information in case it might be mis 
interpreted. 


18875. Have you formed any opinion yourself as to 
the amount of evidence which would satisfy you as to 
oyster or other shell fish being the cause of a clear 
case, say, of enteric fever?—I think it might be ap- 
proached in this way. If in a family, say, one or two 
persons only had eaten shell fish, and the rest had 
not eaten it, and the attack of enteric fever is limited 
to the one or two persons who had eaten it, and this is 
repeated several times, then I should attach importance 
to that as a cause. 


18876. Taking any notice of the interval which has 
elapsed between the eating of the shell fish and the 
occurrence of the disease ?—Undoubtedly. I have here 
a little diagram based upon 253 cases in which the per- 
sons attacked by enteric fever had eaten shell fish 
shortly before attack, and in 146 of which I have precise 
particulars as to interval, 127 occurred not less than 
seven days and not more than 21 days before the illness. 


18877. So that these results are results of the 
sequence of enteric fever after eating shell fish within 
the periods you mention ?—Yes. The large majority of 
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them if judged by the sample of which I have precise 
particulars. 

18878. Nothing more ?—In the majority of the cases 
that is so. 

18879. That is the meaning, in fact?—That 1s the 
meaning of it. I have a diagram here which shows the 
periods which elapsed between the eating of the shell 
fish meal and the attack of enteric fever in the 146 cases 
previously mentioned. (Diagram II. ) 


18880. Would you put that diagram 
pleasure. 


in ?—Witk 


18881.Could you explain it ?—This a diagram showing 


‘the number of cases in which the onset of illness. 


occurred one, two, three, four, or more days after eating 
shell fish, as a percentage of the total cases in connec- 
tion with which precise information on this point was 
obtained. The red figure at the top of each vertical 
column indicates. the actual number of cases, and the 
height of the vertical column represents these figures as. 
a percentage of the total cases. 


18882. Of the pink column ?—Namely, 146. That is 
to say, that in 146 of the total cases I get precise dates, 
and where I get precise dates these columns show 
whether they were in the first week, the second week, 
the third week, or the fourth week. It will be seen 
that the great bulk of them occurred within the second 
and third week. 


18883. Shell fish from Southend we have reason to 
believe are suspected of being contaminated, or in cer- 
tain cases are known to be contaminated ?—Yes. 


18884. Was that worked out at all in the other cases 7 
Did your medical officers give you any information as to. 
whether shell fish eaten, oysters or other, came from 
places which were under suspicion ?—Yes, I have that 
information with respect to a number of the 
cases on a tabular statement here. That I think 
will show where I was able to get the information as to-. 
the source of the shell fish. It is this table. 
You will observe that the greater number of those for 
which this information was available had eaten shell 
fish at Southend or Leigh, or the shell fish wore known. 
to come from Southend or Leigh. 


18885. 75, yes, but omitting these there is one case of 
cockles, from Margate, and one case from Dublin ; as to 
the others, there are three mussels from Southwick, and 
two from Holland; but the oysters seem to be distri- 
buted over a large number of places ?—Yes, there is no . 
doubt that London cockle eaters who have had typhoid 
fever, and for which the source is known, ate Southend 
or Leigh cockles either there or in London. 


18886. Is this where the shell fish come from or where: 
they were eaten ?—It is both. In avery large number of 
these Southend or Leigh cases the cockles were actually 
eaten at Southend or Leigh. I have here a diagram 
(Diagram IIT.) which enables a distinction to be made: 
between Southend cases and cases in which the shell fish 
was not associated with Southend so far as we know other 
cases. This diagram shows cases which were associated 
with shell fish eating, per cent. of the total cases of 
enteric fever in London during each month. By Londen 
IT may say that I am excluding my five districts again, 
so as to make the figures consistent throughout, sm. 


Cases where Origin of Shellfish is stated. 
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Cases where Origin of Shellfish is unknown, but patient stated to have eaten Shellfish at places outside London. 
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* Winkles also from Isle of Muck, Scotland. 


that my London to-day for this purpose is really 
minus five districts, and has a population of some- 
where about 3,500,000 persons. 


18887. Within such periods as is consistent with the 
shell fish having been the cause of the fever ?—With very 
few exceptions, if I may assume that the cases of which 
the period between shell fish eating and attack by 
typhoid is definitely known are a fair sample of the 
whole. In January the proportion of shell fish cases to 
total cases was nearly 4 per cent. In February it was 
rather more than 5. It fell in February to about 2 per 
cent. It showed a marked increase in July, 
which is, of course, the beginning of the summer 
holidays, when it had reached very nearly 12 per 
cent., and then the next month, August, it was 
nearly 10 per cent.; in September it was 23 per cent., 
and after that it fell in October to 9 per cent. ; Novem- 
ber rather more than 5 per cent., and December nearly 
11 per cent. This diagram shows the cases that are 
‘known to be associated with Southend, and with South- 
end I include Leigh. I have no information that cases 
associated with Southend or Leigh shell fish occurred 
until June, when between 1 and 2 per cent. of the total 
typhoid of London: 

18883. Excuse me for one moment; do they eat 
Southend cockles only when they go to Southend ; do 
they not eat cockles all the year round ?—I am told this 
is so. 


18889. Do not cockles come from Southend all the 
year round?—I have learned shell fish are sold about 
London streets all the year round, and the officers 
making the inquiry were told that Southend and Leigh 
cockles were received at all times of the year. 


18890. Then in spite of Southend cockles being dis- 
tributed and eaten in London during those first months, 
no cases whatever could be attributed to them ?—Yes, 
this was so, so far as my information goes. The South- 
end cases occurred in June, in July, in August, in 
September, in October, and in December. Of course, in 
August particularly large numbers of people go to South- 
end and eat shell fish there, so that the proportion which 
you were seeking to learn just now has to be considered 
in relation to probably the increased number of the popu- 
lation eating shell fish in that month. I suppose that 
the cockle is looked upon as a holiday luxury by. some 
people, and I imagine that a good deal more Southend 
cockles would be eaten at that time than probably at 
other times of the year. 





+ Also ate cockles. + Also mussels. 


18891. Would you go so far as to say that the amount 
of Southend cockles which are eaten in London durin 
the winter months may be neglected?—No, I shoul 
not like to make any such assumption as that; of 
course, I am dealing here with a particular year 
(1902), and I have reason for thinking of Southend 
and Leigh cockles as being mischievous in 1902 in a 
much larger way than perhaps before that. 

18892. On account of the occurrence of enteric fever 
at Southend itself ?—Yes, on account of the occurrence 
of enteric fever at Southend itself, and also in Leigh. 


18893. There was an epidemic more or less then ?— 
There was. 


18894. Do you remember when that began ?—I think 
T have that here. Dr. Nash, the medical officer of 
Southend, has a table in a report of his on the subject, 
and the first case in association with cockles is put down 
as June 3rd, but then that table only relates to cases in 
June and July. 


18895. I forget now, we have had that report, 
whether he gives the total number of cases of enteric 
fever in the district ?—I have a diagram showing enteric 
fever in Southend. This diagram (Diagram IV.) showa 
for each week of the year the number of cases of enteric 
fever in Southend, 


18896. Which is 1902 ?—This is 1902, and these are the 


actual cases. 


18897. It began to be abundant in June ?—It began to 
be abundant in June. There were cases in the early 
part of the year, but not much; it was substantially 
in June that the Southend outbreak began, so that that 
diagram really is fairly consistent in point of time with 
the beginning of the occurrence of cases in London 
associated with the eating of Southend shell fish. 


18898. Taking all your cases together, and viewing 
them with as critical a spirit as you possibly can, they 
still leave on your mind the conclusion that there is some 
connection between the enteric fever and the eating of 
the shell fish?—Yes, undoubtedly, and especially with 
regard to Southend. 


18899. Then excluding Southend ; supposing we were 
to exclude all the Southend cases, would you say that 
there was any at all trustworthy evidence in your figures 
that there is a connection between eating any kind of 
shell fish and enteric fever in London ?—I do not think 
it is conclusive evidence; I think it raises a strong 
suspicion, but I do not think it goes beyond that. 
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18900. But it goes so far, in your opinion, as to raise 
a suspicion >—Yes; but I have not precise figures, and 
cannot lay more stress upon it than to say it creates in 
my mind suspicion, 

18901. You consider the desirability of having some 
statistics as to the shell fish eating position of the popu- 
lation ?—Yes, I admit at once that it would be most 
valuable to have that. 


18902. I suppose you have had brought before you on a 
good many occasions what you have yourself deemed un- 
satisfactory evidence as to the connection in this case 
or that between the eating of the shell fish and the 
enteric fever ?—Yes ; I do not think that one can assume, 
because so many people who have suffered from enteric 
fever have eaten a particular article of food before their 
attack that the illness is necessarily due to that par- 
ticular food. I think one is bound to take into con- 
sideration what proportion of the population are shell 
fish eaters. 


189935. Is it too much to ask you to state your view 
of what you consider to be the main outlines of satis- 
factory evidence, and what are the’features of what you 
consider unsatisfactory evidence ?—I think if one could 


find, examining households in which a case of enteric. 


fever has occurred, that there are two groups of persons, 
one of which had eaten shell fish and the other had not, 
that in house after house one found that the incidence 
of the disease was on the shell fish eaters, I should 
attach very considerable importance to that, and I 
should look upon that as evidence. 


18904. Evidence accumulating as the numbers in- 
crease P—Evidence accumulating as the numbers 1n- 
crease, but if I only had the bare figure that out of, say, 
1,000 cases of enteric fever, so many of them had eaten 
shell fish before, I should say that was unsatisfactory 
evidence; it did not go far enough, 


18905. I see in the statement you have placed before us 
you put a warning againet receiving a certain increase in 
a particular time as due to shell fish, the fact that at 
that time there were floods in the Thames ?—Yes. 


18906. I suppose one may have several possible con- 
comitant causes of enteric fever with the occurrence of 
the eating of shell fish P—That might be so undoubtedly. 
I had the duty of inquiring into enteric fever in 1804 
after floods, and I think there the evidence came out 
fairly strongly that the flood water had given rise to 
enterie fever in the London population. 
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18907. You were able, I suppose, to trace the chain 
of evidence there in several cases ?—The evidence con- 
sisted of several circumstances that pointed to that 
conclusion. 


18908. It is not merely the concurrence of the floods 
with the occurrence of enteric fever, but you could con- 
nect the cases with the effects of the flood ?—I was deal- 
ing with it entirely numerically, and found an increase 
in the number of cases corresponding with the floods ia 
point of time. There were also several other circum- 
stances that pointed to the water supply as a cause, 


18909. Yes; what other circumstances? —The dis- 
trict supplied by the London water companies outside 
London manifested an increase at the time that corre- 
sponded with the increase in London, and the districts 
otherwise supplied, taking a certain area round London, 
did not manifest that increase. One water company 
had less storage capacity than other companies, so 
that the water was used almost directly, and the in- 
crease in the number of cases occurring in the popula- 
tion supplied by that water company occurred a week 
earlier than the others. 


18910. So there you had to a certain extent drawn 
out the chain of evidence P—I think so. 


18911. You were not trusting simply to bare numerical 
results ?—No; we had additional evidence beyond that. 


18912. Do you think the consumption of shell fish 
during the past year in London, or at all events during 
the past six months, say, has been very much less than 
it was previously, owing to the scare?—I have had 
inquiry made by the Council’s inspectors from persons 
selling in the streets, and I think the general impression 
was that that was so. At Woolwich I myself saw in a 
public place a eautionary notice signed by the Medical 
Officer of Health of the district cautioning people not to 
eat shell fish from polluted sources. 


18913. Do you think that has been accompanied by 
any noticeable diminution in the enteric fever ?—There 
is no doubt that there has been very much less enteric 
fever during the present year. 


18914. That is your table; you have given us that in a 
table ?—Yes, and I have it also in more detail, month 
by month. 

18915. Have you the monthly result from the end of 
1202 up to, say, March or April in the present year P— 
Yes; I think I have that on a table here. 


ENTERIC FEVER (Notiriep Casg&s, 1903). 
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126 ROYAL COMMISSION 
_ Would you read those out, beginning at, say, 
—eaNT or Tiseai ek of 1902?—In 1902 during the 
first four weeks of the year there were 177 cases notified ; 
in 1903 there were 174. In the next four weeks, from the 
fifth to the eighth week—I am giving you figures cor- 
rected for increased population, so they are not the 
actual cases, but they are corrected for increased popula- 
tion—there were in 1902, 163 cases; in 1903, 126. 


18917. You say corrected for population; these are 
actual notifications, are they not P—No; I have allowed 
for increase of population. The population I am taking 
in 1903 is a little bigger than 1902. 


18918. But these are actual notified cases—the num- 
ber of notified cases; they have not any relation to popu- 
lation ?—I must make myself clear. I had this prepared 
for a series of four weeks in the early part of every year 
since we have had notification, from 1890 to 1903. I have 
taken the population of 1903, which of course is a good 
deal more than the population of 1890, and have in- 
creased the number of cases of enteric fever to raise them 
to what they would have been had we in the earlier 
years had the same populatic: that we have now, so 
that I can give them to you in actual cases or corrected 
in this sense. But perhaps it would be just as well that 


I should give the actual number of cases notified between ; 


1902 and 1903; as the increase of population is very 
trifling in a year, so that it is 176 in 1902 as against 174 
in 1903. 

18919. Which weeks are those >—The first four weeks ; 
and in the second four weeks 162 as against 126, so that 
it is in the second four weeks that the fall commences. 
In the third four weeks, 149 as against 107. 


18920. Is not that unusual to have so large a number 
in the first four weeks of the year ?—No. 


18921. It widens as you proceed during the year ?— ; 


The numbers generally decrease until April, after which 
they gradually increase. 


18922. It is the normal course?—It is the normal 
course. Then the fourth four weeks it was 101 as 
against 68, and the fifth four weeks 173 as against 72, 
and in the sixth four weeks 212 as against 101, so that 
in this period of the first 24 weeks of the year in 1902 
there were 975 cases notified; in 1903 there were 648. 


18923. The great diminution you mean after the first 
eight weeks practically. Will you begin the second four 
weeks ?—The second four weeks shows some fall, but it 
is after that that the difference between the figures for 
the two years becomes more marked. I may say that, 
taking the 14 years 1890 to 1903, or rather the 15 years 
1890 to 1902, the 648 cases that we have had within the 
last 24 weeks is far smaller than we have had in any 
previous corresponding 24 weeks, 


18924. Has the scare had any effect by leading to the 
diminution of the eating of oysters; that did not become 


apparent until some time after?—I am not able to say 
when the scare occurred. 


18925. It occurred early in the year, did it not; it 
occurred at Christmas, did it not ?—Yes, I think it was 
about Christmas time that there was very much talk 
about shell fish and enteric fever. 


18926. But the effect of that is very rapid, is it not? 
For instance, a man reads an account in the paper, and 
forthwith abjures all oysters and shell fish, and the 
people in the street learn it very rapidly ?—I find it 
quite impossible really to state whether there has been 
a scare affecting the population. I can only say this—— 


18927. Well, one would naturally expect that if the 
scare led to the diminution of eating oysters,. and the 
diminution of eating oysters, by doing away with the 
possible source of enteric fever, diminished the enteric 
fever, the diminution would make itself felt very soon 
after, the scare would very rapidly reach a maximum, 
and then as men began to think less about it it would 
diminish afterwards, whereas this is the contrary here ? 


—If we assume that the scare occurred at the end of the 
year. 


18928. (Colonel Harding.) The outbreak at Winches- 
ter occurred on the 10th of November ?—One must allow 
an incubation period of a week or 10 days for the disease 
to develop, so that you have got a month’s time—the 
best part of a month’s time—for the scare to operate in 
reducing the actual notifications. 


(Sir Michael Foster.) Yes, but still it was on the 10th 
of November. 
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(Colonel Harding.) So iw ia stated in this document. 

18929. (Sir Michael Foster.) It was on the 10th of 
November, and the scare was most vehement in De- 
cember ?—Yes. 


18930. It has produced no effect apparently in the 
first. four weeks of January ?—Yes. 


18031. And then instead of increasing, if it were 
effectual, it has diminished ?—Yes, that is so. ° 


18932. We must assume that the effects on people’s 
minds were permanent and were growing ?—That they 
were growing, if we are to associate the diminution of 
enteric fever with it. Imay say I tried to learn whether 
there was any actual falling off in the amount of ‘shell 
fish that. entered London, and I went to the clerk of 
the Fishmongers’ Company. Unfortunately he was not 
able to supply me with the figures that I could draw any 
safe deductions from. He was good enough’ to give me 
the amount of fish that entered the markets.’ 


18933. Shell fish ?—No ; it was to get the actual figures 
in shell fish that was my difficulty, and the Chief In- 
spector of the Billingsgate Market called upon me and 
told me I might presume 25 per cent. of that was shell 
fish. The actual figures are shown in this table. .. 


18934. Yes, it is in rather a roundabout way, is It 
not?—Yes. JI was not prepared myself to draw any 
conclusion from it, Hu Wr 

18935. Passing on to your views about the administra- 
tion, in which you express your approval of the recom- 
mendations shadowed forth in our third report, you 
speak, the last paragraph, of the local controlling 
authority ; you mean the larger local authority, corre- 
sponding to Rivers Boards ?—Quite so, as distinguished. 
from the central Board. : 

18936. Quite so, or as distinct from Rural Districts. 
Sanitary Authority?—Yes, I used the words “local 
controlling authority” because they are not Sanitary 
Authorities, and they are not County Councils. 


18937. No, of course, the Rivers Board would be, in 


the main, a Sanitary Authority, would they not ?—It 
would consist . 





18938. I mean its object would be in the main sani- 
tary?—Oh, yes, its functions would be sanitary, un- 
doubtedly. . 

18939. But you think the authority should rest with 
them, but that the authority should be in relation to 
the Fisheries Committees P—I.think the Fisheries Com- 
mittees might very well give them notice as to the 
occurrences that came under their observation. 


18940. You remember, doubtless, it was in 1899, was it 
not, the Bill concerning oysters which was brought be- 
fore the House of Lords, and fell through on account of 
the proposal in the Bill that the Samitary Authority 
should be the judging authority, was changed by the 
Committee of the House of Lords into the Fisheries 
Committee P—I remember the circumstance quite well. 


18941. And you are of opinion that it should be an 
authority sanitary in functions, and not a Fishery Com- 
mittee >—Oh, absolutely. 


18942. Which should have control of these matters P— 
Certainly. 


18943. (Major-Generai Carey.) What would be your 
expectation of finding enteric fever which could be at- 
tributed to shell fish, if the places at which there is 
obviously pollution are properly dealt with?—I think 
that if the places where there was obvious pollution were 
properly dealt with, any enteric fever that occurred 
in London from shell fish would form such a small pro- 
portion of the total cases that it would not be practicable 
to discover it. I do not say that we might not get an 
occasional case occurring, but that it would be lost in 
the total number of cases of enteric fever. It would, 
in no-sense be conspicuous. It is very difficult, of course, 
to make a forecast, but the impression I have formed is 
that it is the dealing with the obvious local pollutions 
which is essentially required. 


18944. Have you any information ae to the source from 
which the bulk of the shell fish are obtained which are 
consume¢d at Southend P—I know that large numbers of 
them come from Leigh. J went to Leigh this year, and 


was told that large numbers of them came from that 
source, 


18945. That is including cockles ?—Especially cockles, 
yes, 


18946. Are not a large proportion of cockles taken 
from the Maplin Sands ?—There is no doubt a number 
taken from the Maplin Sands to begin with. 
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18947. And do you consider that these cockles are 
liable to pollution, say, from Southend or from Shoe- 
buryness ?—I cannot claim any detailed knowledge of 
the local circumstances, but it occurs to me that Maplin 
Sands are not very far off from Shoeburyness, and that 
pollutions might arise from that source. 


18948. That district would not come within the juris- 
diction of the London County Council ?—No; it is en- 
tirely outside it. 

18949. (Sir Michael Foster.) You studied, I suppose, 
the discharge of the Thames sewage outwards from 
Barking ?—I have some general knowledge of it; I have 
not made any precise or detailed inquiry about it. 


18950. Have you formed any opinion as to how long 
it would take for, say, the bacillus typhosus if it sur- 
vived to reach the Nore from Barking ?—All the informa- 
tion I have upon it is that contained in the First Report 
of the Sewage Commission. 

18951. You mean this paragraph :— 


“85. First as to tidal oscillation. When Mr. Frank 
Foster was making his early designs in 1850-1, in order 
to judge as to the position of his outfalls, he directed 
some experiments to be made to ascertain the nature of 
the tidal currents in the river. These experiments were 
carried out by Mr. Phillips, who has described them in 
his evidence (Q. 6357, et. seq.) 

“Floats were put into the river at Barking Creek (the 
supposed point of outfall) at different times of tide, 
and thefr positions noted at the extremes of their 
motion. The general result was to show: First, that 
_ the tidal oscillation varied from about 10 to 14 miles in 
Jength; secondly, that when the float started from 
Barking after high water it was carried by the next 
flood tide considerably above Barking; and, thirdly, 
that the permanent progression down stream did not 
exceed five miles in 15 days, z.e., on the average, one- 
third of a mile per diem. As a deduction from the ex- 
periments it was stated :— 


“That if the sewage be not put into the Thames 
at Barking Creek at some period earlier than two 
hours after high water, each tide there will always 
be the certainty of its going up the river as far as 
Greenwich ; and should a long continuation of 
northerly winds happen just after the times of 
lowest neaps, there is every probability of its being 
drawn up as far as Rotherhithe. 


“Sir John Bazalgette, in his evidence before this 
Commission, refers to these tidal experiments. He gives 
(Q. 5) 12 miles as the extent of the tidal oscillation ; and 
he says (Q. 86) : ‘lt may be roughly ussamed that a sub- 
stance in suspension works up the river about one mile a 
day at each high water, as the spring strengthens, and 
down the river two miles a day as they fall cff.’ But he 
does not consider that the motion of a float is analogous 
to what would take place with the particles of sewaye. 


“Five years later these experiments were checked, at 
the request of the First Commissioner of Works, by 
Captain Burstal, who has given the Commission an 
account of his experiments and his report upon them. 
(Q. 6485 to 6500, and Appendices C and L.) He con- 
firmed the accuracy of Mr. Frank Foster’s experiments, 
and added.some data as to the set and velocity of the 
streams and currents in that part of the river, showing 
that certain circumstances connected with them were 
favourable to the deposit of matters in suspension. 

“ Captain Burstal also adds (Q. 6427 and 6500) further 
experiments on the set of the tides. 

“In 1857 the Government referees, Messrs. Galton, 
Simpson, and Blackwell, referred to the experiments of 
Mr. Frank Foster and Captain Burstal, and to some 
further float.trials made by Mr. Homfray. The conclu- 
sions they drew on.the subject have been given in the 
Historical Notice. 

“A large series of float experiments, made expressly 
for produetion before this Commission, are described 
in the evidence of Messrs. Baldwin, Latham, and Birch, 
and graphically delineated in the. drawings, Appendix 
T. A special description is also given in Mr, Latham’s 
report, Appendix R. ; 

“ Seven distinct sets of observations were made, with 
large floats specially constructed for the purpose. These 
floats were put into the river, opposite the northern 
outfall, at various periods of the tide, and each float 
was carefully watched, and its motions and positions 
were accurately recorded for many days; some were 
observed for 45 days, other for more than 30 days, and 
one for 18 days, all therefore giving a range over both 
springs and neaps. 
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“There are many anomalous circumstances in the re- 
corded motion of the floats, arising probably from wind, 
or irregularities in the currents, or other accidental 
causes ; but there is not a doubt of their good faith, and 
as a whole they bear evidence ef trustworthiness, and 
may be considered as representing what they profess to 
represent, namely, the actual motion of some portions 
of water of the river, in the neighbourhood of the 
northern outfall, under different tidal conditions. And 
the rough practical inference may be undoubtedly drawn 
from the experiments, that where the floats went, sew- 
age discharged from the outfall at the same times of the 
tide may also go, 


“The chief points shown by these experiments are 
briefly as follows :— 


“1. The extent of the tidal oscillation varied consider- 
ably, the variation being due not only to the character 
of the tide, but also probably to the position any par- 
ticular float happened to occupy in the river, some parts 
of which move faster than others. 


“2. The maximum range of oscillation recorded at 
spring tides was about 18 miles, the minimum at neap 
tides a little under seven miles; the mean of the whole 
of the observations gave about 124 miles. 


“3, A float which was started from the northern out- 
fall at high water is said to have ascended, with subse- 
quent flowing tides, to a distance of seven or eight milns 
above the outfall, or to Greenwich, : 


“4. sittotner fluat which was started from the northern 
outfall three hours after high water is said to have 
ascended, with subsequent flowing tides, to a distance 
of 20 miles above, or between Putney and Hammersmith 
bridges. 

“§. Another float which was started from the northern 
outfall at low water is said to have ascended, with sub- 
sequent flowing tides, to a distance of 21 or 22 miles 
above, or between Hammersmith and Chiswick, 


“The general result of these experiments accord fairly 
with those formerly obtained, so far as the length of the 
daily tidal oscillation is concerned, and they add im- 
portant and novel information as to the distance to 
which tidal currents may travel. For it is now evident 
that, at whatever time of tide the sewage is discharged, 
some of it may, under certain conditions, be carried up 
by the tidal oscillation alone into the heart of the metro- 
polis, and even further ” >—-Yes, 


18952. Well, what conclusion do you think might be 
drawn from that statement there?—TI should think it is 
very doubtful indeed whether sewage after that length 
of time would have any effect at all—any injurious ettect 
upon shell fish. 


. 18953. You mean that the bacillus typhosus would be 
killed in the interval?—I should not expect it to be 
operative after such an interval of time as is indicated 
there. 


18954. And the other organisms too; would the sew- 
age be sterilised, do you think, by the journey ?—I 
should think probably very largely. I must say at once 
that I do not pretend to speak as a bacteriologist. 

18955. (Major-General Carey.) Have you any sugges- 
tion to make with regard to the control of oysters and 
other shell fish introduced into this country from 
abroad ?—I think this—that if the legislature applies to 
the shell fish trade in this country restrictive condi- 
tions for the safety of the population, any shell fish 
coming from abroad ought to be subject to the same con- 
ditions, not less. 


18956. Would you regard the control of the foreign 
shell fish as a necessary part of any adequate preventive 
measures /—I think certainly they should be included. 


18957. In your statement you say that under certain 
circumstances you presume the person prejudiced would 
be entitled to compensation : “That if by any specific act 
of an authority or a person owning sewers, subsequent 
to the licensing of a laying, the laying should become 
unfit for use, I presume the person prejudiced would be 
entitled to compensation.” Who would that compensa- 
tion be paid by, do you think?—I take it, by the 
authority through whose action he is interfered with, 

18958. Or by the individual, I presume, if it was a 
private sewer ?—Or by the individual if it were a private 
sewer. “ 

18959. And if pollution is caused by the sewers of a 
local authority which were laid previous to the laying, 
do you consider that any compensation should be paid? 
—No, not under those circumstances. 
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18960. That the laying in fact must be removed from 
its position without compensation ?—I think the laying 
must obviously be removed from its position. I should 
not myself have thought that compensation would be 
given under those circumstances. 


18961. (Mr, Stafford.) What is the London death rate 
from enteric fever per 10,000?—Will you have it per 
1,000. 

18962. Per 1,000 if you have got it ?~In 1901, which is 
the last figure I have, it was ‘11; im 1900 it was °16, 
and in the previous year, 1899, it was :17. 

18963. It is a small percentage ?—It is a low death 
rate. 

18964. This diagram here, (see Diagram V), which you 
have showed to the Commission, refers only to the shell 
fish enteric death rate, is not that so?—That is so. 


18965. It is the death rate from enteric fever during 
particular months ?—During particular months stated, 
as a proportion of the total enteric fever cases of that 
month. 


18966. I take it from this that your increased death 
rate from enteric commenced about June, and went on 
in July and August, and reached its greatest height in 
September ?—That is so. 


18967. That would rather exclude, would it not, hcme 
oysters having anything to say toa the increased death 
rate?—I think I could not distinguish between the 
oysters and other shell fish. 


18968. No, but you see that in those months there is a 
close season for the home oyster ?—Yes. 


18969. So it practically excludes the home oyster from 
having anything whatever to say to the increase in the 
enteric fever ?—Yes. 


18970. So that the whole of this increase which you 
show here would be due either to foreign oysters or to 
other shell fish ?—Yes, assuming that the home oysters 
are not upon the market then, which I take to be the 
case. 

18971. But that is the case, is it not /—Yes ; I forget 
exactly the close season. 


18972. From April to September is the close season ?— 
Yes. 

18975. You cannot count that September increase 
as having anything to do with oysters /—No, but I think 
that increase is certainly substantially not home oysters. 


18974. Except, of course, it may be due to foreign 
oysters relaid in English layings or coming in fresh }~ 
Such information as I have about the shell fish con- 
sumed leads me to think that oysters play a secondary 
part to cockles. I think it is cockles that are eaten 
proportionately very much more largely, and, as we 
know, London was last year certainly supplied with 
cockles from a polluted source. 

18975. You cannot give us any information which 
would show the total consumption of shell fish in 
London ?—No, I am sorry to say I was not able to obtain 
that information. 


> 18976. About the total consumption of shell fish ?— 
es. 


18977. And the proportions of the various shell fish 
consumed ; that is the proportions of cockles and 
mussels compared with oysters ?—No ; I endeavoured to 
get that information from the Fishmongers’ Company. 
Mr. Wrench Towse, the clerk, was good enough to say 
he would supply it if he possibly could, but he found 
‘'t impossible to do so. 

18978. It would be interesting to know what the 
total consumption of shell fish is? Yes. I do not 
know whether by more prolonged search than has been 
made it would be possible to supply it. I mean if the 
Commission asked for it, it might perhaps be possible 
after a longer interval for the Fishmongers’ Company 
to obtain this information. 


18979. Do you think it is safe to make any deductions 
whatever with regard to patients who get enteric fever, 
say, from 7 to 12 days after they have consumed shell 
fish ?—From the bare fact ? 


18980. From the bare fact? I think from the bare 
fact it is not practicable without additional information 
to draw conclusions. 


18961. In fact, you would practically exclude every 
other source before you would put those cases of enteric 
fever down to being due to shell fish ?—AI1 other pro- 
bable causes should be considered, but one can never 
exclude all possibilities. . 
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18982. No, you cannot, of course ?—I think one is 
bound to assume a strong probability that shell fish are 
responsible for the disease after there has been a special 
incidence upon the shell fish eaters, whether in the 
population as a whole or in the particular homes that. 
are invaded, and when other explanation is not forth- 
coming. 

18983. Yes; well, you cannot say that, can you ?—Is 
there any special incidence /—In particular cases that. 
has been shown. For instance, in Wandsworth Dr. Cald 
well Smith, the Medical Officer of Health, found, I 
think, two or three cases in one house, and I think, there. 
had only been one other person beyond those attacked 
who had eaten shell fish. There he was able to make 
his comparison between the people who had eaten shell 
fish and those who had not. Then, with regard to 
Southend, a number of the cases that I have included 
in the Southend cases occurred, so I learn from Dr. F. J. 
Allan, the Medical Officer of Health of Westminster, 
after excursions to Southend. A large number of 
people went to Southend in these excursions, and a 
number of them ate cockles and some of them were 
attacked. 


18984. But there was nothing to show generally that 
people who eat shell fish habitually are more prone to 
enteric fever than those who do not ?—I am not able to 
supply London figures showing the incidence of enteric 
fever on the two populations, the one eating shell fish, 
the other not, 


18985. Have you formed any opinion yourself as to 
te percentage of the cases in London caused by shell 
fish >—The information supplied to me by the medical 
officers of health from whom my information was got 
showed that 8 per aent. of the cases of enteric fever that. 
occurred had eaten shell fish at a time before the attack 
that was consistent with it having been the cause. 


18986. Those are the people who possibly may have 
got it, but have you formed any opinion as to what the 
proportion really is?—No. I have not been able to 
form anything like a precise idea. ; 

18987. Because the figures given here are rather the 
possible figures ?—That is so. 


18988. Rather than the probable ones /—Yes. 


18989. You can hardly say they are even probable? 
—No; I do not think it is possible really to make a 
definite statement in regard to it. 


18990. The Commssion have been receiving in evidence 
statements from medical officers of seaside places to the 
effect in one instance that 50 per cent. of the total cases 
of enteric fever were due to shell fish P—Yes. 


18991. And in other cases as high as 36 per cent., 1 
think, was stated here. There is nothing in your figures in 
London to come anything near these figures P—No, but I 
may say this, that I think my London figures fall short 
of what they would be if we knew all the circumstances. 
The fact that the patient 1s very often removed to 
hospital before the medical officer of health comes 
upon the scene would lead, in some proportion of cases 
at any rate, to the knowledge being wanting, so that I 
think my 8 per cent. really falls short of the number 
that would have been obtained if full inquiries could 
have been made. Of course, I am not assuming that 
that number had actually got the disease from the shell. 
fish. 

/\ 
18992. I understood from your reply to Sir Michael 
Foster that you do not consider that this reduction in 
1903 was altogether due to the oyster scare or shell fish 
scare?——I am not satisfied that it actually caused 
the whole of it, but I must say I am impressed by this 
very low fall of enteric fever in London, and I suspect’ 
that some part of it may be due to less shell fish being 
eaten, but I do not see how it is going to be proved. 
There was a point in connection with that that you 
might like to have before you—that is, the age distribu- 
tion of the persons attacked in the first 24 weeks of this: 
year, as compared with the age distribution of the per- 
song attacked in the corresponding period of last year. 


18993. Yes ?—The proportion of persons under 20 years 
of age attacked in 1903 was less than the proportion 
attacked in 1902, namely, 43:3 per cent., as against 
48-1 per cent. in the previous year; it is the younger ~ 
persons who, I think, are mostly the shell fish 
eaters, and that would be consistent with the diminution 
of a cause particularly affecting younger persons. 

18994. Do you think it is the younger persons that eat 
shell fish chiefly ?—I think it probably is. I am speaking ~ 
now from observation of certain inspectors I asked to 
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watch some of the stalls as to the class of people who 
purchased at the stalls, but, of course, it is not a precise 
statement. 


18995. It strikes me as rather a novel fact that it is 
the younger people who eat shell fish, but you 
will observe in your figures that in 1900 there were 
1,627 cases notified in the first 24 weeks, in 1901 there 
were 1,102, in 1902 there were 980, and in 1903 there 
were 648. Well, now, that is a steady decrease since 
1900. You see there was a decrease in 1901; there is a 
further decrease in 1902, and then we get the largest 
decrease no doubt in 1903; but the decrease had com- 
menced ut 1901. You do not attribute that decrease to 
the oyster or to the shell fish scare ?—Oh, no; there are 
great variations in typhoid fever. 


18996. There always are very great variations ?—Yes, 
probably with no relation to shell fish eating, 


18997. But you think the variation and the great de- 
crease in 1903 was somewhat anomalous P—It was quite 
anomalous. We have had nothing like it since the time 
we have had enteric fever notified in London. 


18998. But in 1882, you see, you were down as low 
as 778 ?—Yes. 


18999. But typhoid fever has got a habit of going up 
and going down in these peculiar ways ?—Yes. 


19000. And you cannot assume from the fact that you 
have only got 648 this year, that you may not be back 
to your 2,000 again, or over it, next year?—No, that 
is so. 

19001. It is very hard to calculate in regard to 
typhoid fever as to how it will go up, and how it will go 
down ?—Very hard. 

19002. Is it quite safe then for you to assume that 
really any portion of this decrease in 1903 is due to the 
scare?—No. I could not draw a definite conclusion, but 
I mention it as a matter of interest in connection with 
the subject. For instance, taking the 12 preceding 
years, the lowest figure we have had in the 24 weeks, if 
we correct for population, as we must, going back that 
time 

19003. Is 815?—Is 815; 800 in 1890. 


19004. There is 778 in 1€92 ?—Yes, you are quite right, 
778; yes, that is lowest in 1892. 


19005. My point is that your decrease has commenced 
in 1901 and has gone steadily down ?—Yes. 


19006. And that decrease was not originated in the 
shape of anything in the nature of a scare with regard 
to shell fish?—No, that is so; I am not myself dis- 
posed to come to conclusions about the enteric pre- 
valence; what I do notice here is that we have had a 
fall in two successive years, and in the last year we 
have had nothing so low as that in any of the preceding 
years. 


19007. It would not surprise you next year to find it 
back at over 1,000 again ?—No, not at all. 


19008. In reply to General Carey, who asked you about 
layings being properly dealt with, would you tell us 
what you would consider properly dealing with a laying 
as regards sewage contamination?—I should examine 
particularly the physical circumstances with regard to 
shell fish layings, their proximity to sewer outfalls, the 
direction of currents, and so on, and I should also wish 
to have regard to such evidence of pollution as the 
bacteriologist and perhaps the chemist may afford ; but 
very much in the main [| should be guided by the phy- 
sical circumstances, and certainly where there is 
evidence of pollution, such as may be found in Dr. 
Bulstrode’s report, I should be perfectly satisfied that 
the sale of shell fish from such layings ought to be pro- 
hibited. 

19009. Yes. Those are the grosser cases ?—Those are 
the grosser cases. 


19u10. There will probably be some difficulty with 
regard to less gross cases. Would you lay down any 
bacteriological or chemical standard of puritv P—I do not 
think I should at once; whether we may come to that 
later I am not at all prepared to say, but at any rate to 
begin with, I should not. It seems to me that if these 
River Boards got to work and brought to an end the 
existence of the obviously polluted layings, they 
would in the meantime, by studying the subject, have 
got further knowledge that might be applied perhaps 
to those that are less polluted. The thing would have 
to be done by degrees, though some of the layings. I 
take it, would at once go. With regard to others, it 
would be a matter for doubt as to how to proceed. 
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19011. Would you let me put you a concrete case in 
regard to this map? Suppose that you had no pollution 
at Southend or Leigh, that you had merely to deal with 
the effluent from Barking and Crossness, do you think 
that you could lay oysters safely about Leigh and 
Southend ?—I should not be prepared, with the know- 
ledge I have, to say it was impossible to lay them there. 


19012. Now what standard would you ask for there ? 
Would it be a bacteriological standard? You know the 
composition of the effluent from Barking and Crossness, 
and what standard of purity would you require for 
laying oysters at Southend and Leigh ?—Well, I do not 
think I should have a standard of purity for that. I 
went to Leigh; I saw the outfall from the sewage works 
in such close proximity to the layings of cockles, I had 
no difficulty about that. 

19013. I am assuming that Leigh and Southend are 
treating their sewage perfectly, and I am dealing alto- 
gether with the effluent coming from Barking and Cross- 
ness. Would you under those circumstances, assuming 
there was no other pollution, consider that oysters might 
be laid at Leigh and Southend ?—With such knowledge 
ag I have at the present time I should not object to it, 


19014. Quite so ; but what standard, then, would you 
adopt? You would require some standard ; from topo- 
graphy, from inspection, it seems all right ; you would 
require some bacteriological standard or chemical 
standard ?—I think you must ask the bacteriologists 
upon that point. I personally should hesitate very 
much to apply a standard there without knowing 
exactly what the effects of it are going to be as applied 
to England generally. I take it that if you apply a 
high standard you will practically prohibit the laying 
of shell fish in any way round the English coast. 

19015. Yes, but that is eminently a case for a bac- 
teriological or chemical standard ?—Yes, if you can show 
that alongside with bacteriological and chemical stan- 
dard you can get some clinical evidence of mischief aris- 
ing from it. 

19016. You would wait for some further evidence P— 
Yes; as I say, I do not profess to speak as a bacterio- 
logist, but I do say this—that I should, at any rate in 
the earlier stages of any administration, propose to have 
regard rather to topographical circumstances than to 
any standard that could be given in that way. 


19017. I asked you the question because I see here 
in your statement that the London County Council 
have been pressed by various bodies—the Sanitary 
Institute and 21 Metropolitan Borough Councils— 
to promote legislation with regard to this question of 
layings of shell fish, and you addressed a letter to the 
Local Government Board—the County. Council did— 
“ expressing the Council’s hope that in the interests of 
the public health the Board will, as soon as possible, 
take steps to obtain an amendment of the law, so as to 
prohibit, under heavy penalties, the laying down of all 
edible forms of shell fish in sewage polluted creeks or 
other dangerous localities.” The “other dangerous 
localities ” and the ‘“‘ sewage polluted creeks,” one wants 
to get some fixed idea of how much pollution. What 
is the standard of poliution ?—I think that the proposed 
Central Board must study the subject very much 
further than it has yet been studied before it would be 
possible to arrive at anything like a standard of pollu- 
tion that should determine the position of shell fish lay- 
ings. I do not think that such a standard can now be 
stated, but what can be done and what I feel sure ought 
to be done, is the closure of such layings as have been 
specially pointed out in Dr. Bulstrode’s report. 


19018. So it is not quite so easy ‘a matter as they 
seem to think to legislate with regard to all these ques- 
tions of pollution and dangerous localities ?—No doubt 
the layings that are on the border line would raise very 
difficult questions. 


19019. I allow you, of course, a certain number would 
go out at once probably, but there would be very con- 
siderable difficulty of administration with regard to a 
creat number of layings ?—I think there will be difficul- 
ties of administration with regard to it, but that is a 
matter that must be made the subject of very careful 
investigation by the Central Board, and one hopes that 
knowledge will increase sufficiently to enable questions 
of that sort to be determined. 


19020. You would wait before attempting to lay any- 
thing down in the shape of standards #—I should myself. 
19021. (Chairman.) I only wanted to ask you whether 
you have any explanation of the great rise in the figure 
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between 1899 and 1900. In 1899 there were 1,152 cases, 
and in 1900 1,591. There is an extraordinary rise im 
1900 and then a great fall in the following year. The 
rise in 1900 was the continuation of an unusual preva- 
lence which occurred in the autumn of 1899. 


19022. It was a special outbreak ?—It was a special 
prevalence. I have here a diagram (see Diagram VI.) 
showing the behaviour of enteric fever since we have 
had notification of infectious diseases, and we have 
almost always, as a result of inquiry, been able to asso- 
ciate a particular outbreak with some particular cause. 
1894 is the year that I referred to where I believe the 
drinking water was involved ; in 1891 there was a special 
outbreak due to the eating of polluted ice-creams in 
south-east London. The year 1899 was one in whic?: 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


we made inquiry, but found it very difficult to arrive 
at a conclusion ; but these outbreaks are always watched, 
and we do our best to arrive at an explanation of them. 


19023. Do you consider that the falls that took place 
successively in 1896, 1897, and 1898, were due to the 
report on oyster culture in relation to disease which the 
Local Government Board published in 1895 ?—I do nos 
know, I could not say. My own impression is, from the 
figures that I have got, that it is the cheaper shel) 
fish that are responsible for the greater part of the 
enteric fever that is due to polluted shell fish, and 1] 
am not sure how far the publication of that report, 
which I have no doubt influenced many minds, with 
regard to oysters, would have penetrated to persons 
who eat cockles and mussels. 


Handed in by ~ MP? Maurice Fitzmaurice . 
Chief Engineer, London County Council. - 


(14 July 1903. 
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MINUTES OF 


EVIDENCE, 


SIXTY-FOURTH DAY. 


Tuesday, 20th October 1903. 





PRESENT : 
The Right Honourable The Earl of IppEestu1cH (Chairman), presiding. 


Sir Mrowaun Foster, K.C.B., F-R.S., M.P. 
Sir Witt1amM RAMSAY, K.C.B., F.R.S. 


Mr. W. H. Power, ©¢.B., F.R.S. 
Colonel T. W. Harpina, J.P. 


Mr. F. J. Winuts, Secretary. 


Also Present : 
Dr. A. C. Houston. 
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Mr. ©. C. Hutcurnson, Counsel to the Lee Conservancy; Mr. Gro. Corsnr, Clerk; Messrs. ChapHam and Mr. C. C. 


Frrou, Solicitors: Mr. C. N. Twrrn, Engineer; Mr. W. C. Younc, Chemist; Mr. Ricnarp 2B. 


44 + 
WROFT, 


Chairman ; Mr. Epmunp B. Barnarp and Mr. Herpert Niexp, Conservators ; called ; and Hxamined. 


19023.* (Chairman). Well, gentlemen, you have given 
us here the answers to the five preliminary questions 
that were addressed to you : 


“(a) The constitution of the Lee Conservancy 
Board. 


“(b) The nature and scope of the powers of the Lee 
Conservancy in regard to pollution and the 
protection of water supplies. 


“(c) The method of work adopted by the Conser- 
vancy for the detection and prevention of 
pollution. 


“(d) The reasons why separate action on the part 
of the several local authorities has been un- 
successful; and 


“(e) What alteration in the law the Conservancy 
consider desirable for the prevention of pollu- 
tion and the protection of water supplies.” 


Now I should propose that those papers should be put 
as they stand on our evidence, and they will therefore be 
there in that permanent shape. 


MEMORANDUM BY THE LEE CONSERVANCY 


BOARD. 


20th October, 1903. Lee Conservancy Offices, 


12, Finsbury Circus, 
London, E.C. 


CONSTITUTION OF BOARD. 


The River Lee is a very ancient river, and has been 
navigable from time immemorial; the earliest his- 
torical record being about the year 894. 

The earliest Acts of Parliament were passed in the 
reign of Henry VI., 1424 and 1430. These Acts em- 
powered the Lord Chancellor for the time being {to issue 
commissions for the purpose of clearing and scouring 
and amending the River “ Ley,” and to provide for the 
better passage of ships and boats. 

The next Act was that of 13th Elizabeth, cap. 18, 
1570. This gave powers to the Lord Mayor, Common- 
alty and. Citizens of London, to improve the River Lee ; 
also power to the Lord Chancellor to issue commissions 
for keeping the river in order. 

The next Act was 12th George II., cap. 32, 1739, by 
which certain gentlemen and Members of Parliament 
therein named were appointed as trustees for the 
government of the river, with power to sue out the Com- 
missioners of Sewers. ; 

Then followed 7th George III., cap. 51, 1766. This 
was the first real Lee Navigation Improvement Act, 
giving general powers to improve the river, to levy 
tolls, and to borrow money. ; ‘ 

New trustees, to the number of over 200, including 
most of the large landowners near the Lee, in the coun- 
ties of Herts, Essex, and Middlesex, were appointed to 
earry the Act into execution. 


19th George IIT., cap. 58, 1778. 

A further improvement Act. 
45th George IIT., cap. 69, 1805. 

A further improvement Act. 
13th and 14th Vic., cap. 109, 1850. 
- 6225. 


The principal objects of this Act were to enable the 
trustees further to improve the navigation, and to dis- 
pose of the surplus water to the New River and Hast 
London Water Companies, by which they were to pay 
certain annual sums for the water taken. 

Power to trustees to borrow money up to £230,000. 


18th and 19th Vic., cap. 196. 
“THE RIVER LEE WATER ACT, 1855.” 


By this Act the surplus water of the Lee, over and 
above the quantity required tor the purposes of the 
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navigation, was vested in the two water companies tor 20 Oct. 1903. 


ever. 
This Act fixed the annual payments by the water 
companies as follows :— 


New River - . - £1,500 per annum. 
East London - at 2,000 mes PP 


In addition to these rents, the New River Company 
paid the Lee Trustees a capital sum: of £42,000, to be 
expended in works for the improvement of the naviga- 
tion. 

In the preamble of that Act it recites that the two 
companies derived large quantities of water from the 
river, and were executing extensive and important 
works for preventing the fouling of such water. 

The following are the sections defining the water 
rights under this Act :— 





IX. Subject to the provisions of this Act, all water of Lee 
the water from time to time flowing into or down vested in the 
the River Lee and the navigation thereof, which Companies. 


the trustees have now power to sell under the Trus- 
tees Act of 1850, except such quantities thereof 
as are by this Act reserved to the trustees for the 
purposes of the navigation, is by this Act transferred 
to, and shall be absolutely vested in, the two com- 
panies for ever, provided always that nothing herein 
contained shall be held to give to the two com- 
panies, or either of them, any right to such water 
which does not belong to the trustees, or which they 
have not now the power to sell. 


XI. Provided always that there are by this Act Roservation 
reserved to the trustees, for the purposes of the navi- to Trustees 
gation, to pass through the several present and of daily 
future locks on the navigation, and at their dis- Quantities 
cretion, and not subject to any control by the two of Water. 


companies, or either of them, either with or with 
out barges, any quantities of water, not exceeding 
the following daily qualities; to wit, first, vhey 
may pass through the several locks from the highest 
point at which the two companies, or either of 
them, may hereafter take their supply down to and 
including the then first lock above Field’s Weir 
(and which part of the river is in this Act called 
the Upper Reach) any quantities not exceeding 
in the whole, in any one day of twenty-four hours, 
576,000 cubic feet (in this Act called the upper 
daily quantity) ; secondly, they may pass through 
the several locks from the then first lock above 
Field’s Weir exclusive down to and _ including 
Waltham Town Lock (and which part of the river 
is in this Act called the Middle Reach) any quanti- 
ties not exceeding in the whole, in any one day of 
twenty-four hours, 720,000 cubic feet (in this Act 
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called the middle daily quantity); and, thirdly, 
they may pass through the several locks from 
Waltham Town Lock exclusive down to and in- 
cluding Old Ford Lock (and which part of the 
river is in this Act called the Lower Reach) any 
quantities not exceeding in the whole in any one 
day of twenty-four hours, 864,000 cubic feet (in 
this Act called the lower daily quantity). 


XXX. The several rights of the trustees and of 
the two companies respectively with respect to the 
water from time to time flowing into or down the 
River Lee, and the navigation thereof, shall have 
the following priorities ; to wit, 

First, the right of the trustees to the upper 
daily quantity, the middle daily quantity, and 
the lower daily quantity respectively within. the 
limits. of the Upper Reach, the Middle Reach, 
and the Lower Reach respectively, and such fur- 
ther quantity, subject, as aforesaid, as shall be 
necessary to maintain the water of the naviga- 
tion on a level with the head levels aforesaid. 

Secondly, the right of the New River Com- 
pany to take 2,500 cubic feet a minute. 

Thirdly, the right of the East London Com- 
pany to take 2,500 cubic feet a minute. 

Fourthly, the right of each of the two com- 
panies to take, part passu, 500 cubic feet each a 
minute. 

Fiithly, the right of each of the two companies, 
after such notice in that behalf, as by this Act 
provided, to take, pari passu, any additional 
quantity of water. 

Sixthly, the right of the trustees to surplus 
water below Tottenham Mill. 


3lst and 32nd Vic., cap. 154. 


“THE LEE CONSERVANCY ACT, 1863.” 


This Act effected an entire reconstitution of the 
governing body of the Lee, and dealt specially with the 
polluticn question. It abolished the old body of trus- 
tees, and formed a new Conservancy Board, consisting 
of 15 members, as follows :— 

5 elected in the first instance by tne trustees, and 
afterwards by the landowners, 
elected by owners of barges. 
elected by local authorities. 
appointed by New River Company. 
appointed by East London Water Company. 
appointed by Corporation of London. 
appointed by Metropolitan Board of Works. 


Is | 
NW} Hem OHH 


On the 18th May, 1865, a Royal Commission was 
issued to inquire into the best means of preventing the 
pollution of certain rivers, among which was the Kiver 
Lee. In consequence of the outbreak of cholera in the 
district supplied by the East London Waterworks, it 
was deemed advisable to make an early inquiry into the 
pollution of the River Lee. Meetings of the Commis- 
sioners were held at Luton, Bishops Stortford, Totten- 
ham, Hertford, and Ware, in addition to meetings at. 
the Commissioners’ offices in London. Witnesses were 
examined at considerable length as to the constitution 
of the Lee Trust, and the powers of the trustees to deal 
with river pollution. The Commissioners came to the 
conclusion that the constitution of the Lee Trust was 
not fitted for a Board of Conservators, and that the 
interests which demanded representation in any body 
having the government of the River Lee were the navi- 
gation, the riparian owners, the towns on the banks of 
the different streams, the traders and wharfingers using 
the river, both the great water companies, and the water 
consumers. 

In drawing the Bill they took as a precedent the 
Thames Conservancy Act of 1866, and the protection of 
water clauses. 

In the Lee Conservancy Act, Sections 89 to 97 were 
practically copied from the Thames Act of 1866. 

By the 1868 Act the two Water Companies were, by 
Section 131, required to pay to the Lee Conservancy 
Board the sum of £1,000 per annum to enable them to 
carry out the duties of preserving the purity of the 
water, This amount was wrung from the Water Com- 
panies after much opposition, as it was considered at the 
time, as the evidence on the Bill wi]] show, that to 
properly preserve the purity of the water of the Lee a 
sum of at least something like £3,000 would be required 


ON. SEWAGE DISPOSAL: 


The preamble of the Act states that :— 

“Whereas a large proportion of the water sup- 
plied to the metropolis is drawn from the Lee, and 
the Lee is extensively used for purposes of naviga- 
tion, and for those and other reasons the preserva- 
tion of the purity of the water of the Lee and its 
tributaries, and the improvement of the stream, 
bed, and banks thereof, and the maintenance and 
improvement of the cuts, locks, and other navigation 
works on the Lee are objects of great public and 
local importance.” 

37th and 38th Vic., cap. 96, 1874, gave the Conser- 
vancy some further powers, but not with regard to pollu- 
tions or protection of water. It also fixed their remu- 
neration at £1,000 per annum. 

The Conservancy Board, as thus constituted, con- 
tinued to carry out the Act until the year 1890, when the 
London County Council made an attempt in a general 
Bill of their own to put two more members on the 
Conservancy. Jn this they failed. They again tried in 
1893, with a similar result. In 1898 the West Ham 
Corporation, through a Bill of their own, tried to get a. 
special representative on the Conservancy, but failed 
likewise. In 1899 the London County Council again 
asked for a revision of the Conservancy by having seven 
of their members on it, and altering the total number 
of Conservators to fifteen. 

The Conservancy having expended something like 
£2,000 in defeating these attempts for revising their 
constitution, themselves agreed to promote a Bill in 
Parliament for that purpose. This they accordingly did 
in the Session of 1900, when, after considerable opposi- 
tion and a lengthy hearing, the Act of 63rd and 64th 
Vic., cap. 117, , 


“THE LEE CONSERVANCY ACT, 1900,” 
was passed. 


The Act fixed the number of Conservators as fol- 
lows :— 
Appointed members— 

One by the Bedfordshire County Council ; 

One by the Hertfordshire County Council; 

One by the Essex County Council ; 

One by the Middlesex County Council ; 

Two by the London County Council ; 

One by the Corporation of London ; 

One by the Corporation of West Ham ; 

One by the New River Company ; 

One by the East London Waterworks Company. 

Elected members— 

One by the local authorities in Hertfordshire men- 
tioned in the first part of the schedule to this 
Act ; 

One by the local authorities in Essex mentioned in 
the second part of the said schedule ; 

One by the local authorities in Middlesex men- 
tioned in the third part of the said schedule ; 

One by the local authorities mentioned in the fourth 
part of the said schedule ; 

One by the barge owners. 
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Term of office, three years. 
The following is the schedule above referred to :— 


PART I. 
Local Authorities in Hertfordshire. 


Hertford Corporation. 
Hertford Rural District. Council. 
Welwyn Rural District Council. 
Ware Urban District Council. 
Ware Rural District Council. 
Buntingford Rural District Council. 
Bishops Stortford Urban District Council. 
Hatfield Rural District Council, 
Hadham Rural District Council. 
Hoddesdon Urban District Council. 
Cheshunt Urban District Council. 
Sawbridgeworth Urban District Council. 
East Barnet Valley Urban District Council. 
St. Albans Rural District Council. 
Hitchin Rural District Council. 
Harpenden Urban District Council. 
Stevenage Urban District Council. 
Ashwell Rural District Council. 
Barnet Rural District Council. 
Barnet Urban District Council, 

And any municipal corporation or district council to 


MINUTES OF EVIDENCE, 


be hereafter created the area within whose jurisdiction 
is wholly situate in the watershed of the River Lee or its 
tributaries in Hertfordshire. 


PAR ET, 
Local Authorities in Essex. 


Saffron Walden Rural District Council. 
Stanstead Mountfichet Rural District Council. 
Dunmow Rural District Council, 

Waltham Holy Cross Urban District Council. 
Epping Urban District Council. 

Epping Rural District Council. 

Walthamstow Urban District Council. 

Leyton Urban District Council. 

Chingford Urban District. Council. 

And any municipal corporation or district council to 
be hereafter created the area within whose jurisdiction 
is wholly situate in the watershed of the River Lee or its 
tributaries in Essex. 


PART III. 
Local Authorities in Middlesex. 


Enfield Urban District Council, 
Edmonton Urban District Council. 
Tottenham Urban District Council. 
Friern Barnet Urban District. Council. 
Southgate Urban District Council. 
Wood Green Urban District Council, 


PART IV. 


The Hackney Vestry. 
The Limehouse Board of Works. 
The Poplar Board of Works. 
The present Board was elected in March, 1901, and 
continues in office until the first Friday in April, 1904. 
By this Act (Section 25) the rents payable by the 
Water Companies for abstracting water from the River 
Lee, under the terms of the Act of 1855, were increased 
as follows :— 





New River Company - - - £3,750 
East London Water Company - 4,250 
£8,000 





as Parliament considered the rents fixed by the old Act 
were inadequate considering the quantity of water ab- 
stracted from the river, and the cost thrown on the 
Conservancy of properly maintaining the navigation, 


133 


Also the amount payable by the two Companies under 
the 1d1st section of the Act of 1868 of £1,000 per annum 
was increased to £2,000 (sce Section 25). 


ACCOUNTS, 
The income of the Conservancy, including the in- 


creased water rents from the Companies, is made up 
approximately as follows : — 


Tolls - - : ys - £15,629 
Water rentals = - = = : 7,888 
Rentals of properties - - - 1,715 
Other receipts = - - - - 268 
£25,500 

PAYMENTS. 
Interest on debt - - : - © F400 


Salaries, including staff, collectors, 
lock keepers, weir keepers, and 





pensions, - SPRL Ont Tai Oe 

Works for maintenance and naviga- 
tion, dredging, etc. - - - 8,500 
Rent charges - - - . : 558 

Office and general expenses, includ- 
ing rates and taxes £1,444 - - 2,454 
Conservators’ fees - = - - 1,000 
Law and Parliamentary - - - 357 
Sinking fund - - - - - 1,500 
£25,374 


DEBT ACCOUNT, 3rp APRIL, 1903. 


Perpetual Debenture Stock, 

4 per cent. - - - £186,632 0 0. 
“Lee Conservancy Redeem- 

able Debenture Stock,” 33 

per cent., redeemable at 


par on lst January, 1953- 15,150 0 
Total debt on 3rd April, 
1903 - - - - £201,782 0 0 





PROTECTION OF WATER ACCOUNTS, 


For the five years preceding 1900 the average receipts 
from the Water Companies under this heading amounted 

















dredging, payment of interest on their debt, sinking to £1,000 a year, and expenses about the same. From 
fund, ete. that time the accounts have been as follows :— 
1901. 
PROTECTION OF WATER ACCOUNT 
Dr. For Year ended 5th April, 1901. Cr. 
RECEIPTS. PAYMENTS. 
s. di. Bre. A 2st) Soto 
To Additional Fayments by To Balance overdrawn on last Year's 
Water Companies, under 131st Account. = (40 =) 2). +), SRM res 45 10 1 
Section of “Lee Conservancy , ‘ , BGA a, 
Act, 1868,” namely—East Lon- By Salaries—Sanitary Engineer 350 - — 
don Water Works Company - 666 13 4 Portion of Clerk’s and 
Auditor’s - - 2 - 10416 8 
New River Company - “Goo! NS By Consulting Chemist—Re- 
gua eee ROOST taining Fee - - - - 5.5 - 
By Sanitary Engineer’s Travel- 
ling and Incidental Expenses 150 —- 
Balance overdrawn - : - 67 14 4 | By Water Bailiff’s Wages - Se Oa) Se 
By Water Bailiff’s Travelling 
Expenses - - - - 32 4 9 
By Office Rent. - - - - 80 - -} 
By Office Disbursements - - 86 8 2 
By Printing, Stationery, Pam- 
phlet, &e. - - - are GO uh oe 
By Law Expenses _ - - - 62 6 = 
By Annual Survey Expenses - 10 - - 
By Analyses - - - : 6 6 - 
By Sundries - - - 410 - 
———) a O22 ems 
|) V06714 4 Li 1,067 14 4 
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1902. 
PROTECTION OF WATER ACCOUNT. 
Dr. For the Year ended 4th April 1902. Cn 
RECEIPTS. PAYMENTS. 
Seen) Hehe Sales. pune i Be Sa tiB re ees 
To. Additional Payments by To Balance overdrawn on last Year's 
Vater Companies under See- Account - - - ates Ms ve ae | 
tion 131 of ‘‘ Lee Conservancy i £. 5. d. 
‘Act, 1868,” and Section 25 «f | By Salaries—Sanitary Engineer 75 - — 
o Lee Conservancy Act, 1900,” Portion of Clerk’s and ae 
namely—Hast London Water Auditor's - ; - 107 2 6 
Works Company - - - 902 6 6 | Portion of Engineer’ Ss = = 3) 1055 
1,353 9 9 BY crete ee of the late 2 
7 ny aes anitary Engineer - - 137 10 - 
New ee ee andy aelis | By Cane aleiae Chemist— Re- 
: | taining Fee - - sh 5) = 
By Engineer’ s Drs velling and 
Incidental Expenses 25 - - 
| By Wages of three Water 
Bailiffs. 158 - - 
Bye mela, elling Expenses a 
Bailiffs - - - 6412 8 
By Office Rent - - - - 80 - = 
| By Office Disbursements - 84 ha 
| By Printing, Stationery, bes 
phlets, &c.— - - 56 6 6 
By Law Expenses _ - (3 i od 
| By Annual Survey Expenses 10 -. - 
1 By Analyses - - 72. 9.4 
| By Sundries _ - 69 9 6 
| By Dredging Foul Beware Mud 
| “from Kiver below Ware Lock 230 8 - 
——————| 1,274 13 
By Balance carried to next year’s Account - 11 2.5 
£. 1,353 9-9 
1903, 
PROTECTION OF WATER ACCOUNT. 
For Year ended 4th April 1903. 
Dr. ; Cr. 
RECEIPTS. PAYMENTS. 
So Ge Oh £. s. ad. | By Salaries— £. & @) > eee, 
To Balance in ae eee paoN Portion of Clerk’s and 
1902 - - Tl aD Auditors : - - 107 1 4 
Portion of Engineer’s - 50 - 
To Additional Payments by Portion of Eugineer’s As- 
Water Companies, under Sec- sistants’ - - - - 60 - - 
tion 131 of “Lee Conservancy Clerical Assistance (Engi- 
Act, 1868,” and Section 25 of neer’s Office) - - - 40 - - 
“Lee Conservancy Act, 1900,” By Pensions—Widow of late 
namely— Sanitary Engineer - 150 - = 
East London Water Works By Consulting Cheinist 2Re: 
Company - . - 1,333 6 8 taining Fee - 5 5 - 
By Wages of three Water Bailiff 195 - - 
New River Company - 66613 4 By Travelling Expenses ot = 5117 8 
a eee By Office Rent - - LijGomeo 
2,000 -— - By Office Disbursements - - 98916 3 
Deduct amount still due By Printing, Stace Pei, 
from the East London phlets, &e. -, BL 4m 
Water Works Company 48618 8 By Law Expenses — - - 7 -— - 
1,513 1 4 } By Annual Survey Expenses - 10 += - 
By Analyses” - = tO some 
To Fines - - - - - - - 6 1 —- | By Sundries - 9 8 5 
+1 By Lower Lee Valley Sewer 
1,530 4 9 Scheme, Preparation of Plans 
Surveys, Reports and ~ 
To amount overdrawn - - - - 313.18. 7 bursements — - - - 582 18 6|“A” 
By Office Repairs — - 64 - - 
1,843 13 4 
£. | 1,848 12 4 £. 1,843 13 7 











ET 


MINUTES OF EVIDENCE. 


Tn 1902, and likewise in the present year, 1903, the 
Companies have objected, pursuant to their power to do 
so under Section 131 of the Act of 1868, against certain 
items in the accounts, with regard to the preparation 
of plans, surveys, etc., for the Lower Lee Valley Sewer 
Scheme, and the question has now been referred to an 
arbitrator appointed by the Board of Trade. 

Mem.: This question of the Lower Lee Valley Sewer 
will be dealt with hereafter. 


THE NATURE AND SCOPE OF THE POWERS OF 
THE LEE CONSERVANCY BOARD, ETC. 


The watershed area embraces about 600 square miles, 
The navigation is about 28 miles in length from Hertford 
to the Thames. At Fields Weir, near Hoddesdon, it is 
joined by the Stort, a river navigable for 13 miles up to 
Bishops Stortford, 

The powers of the Conservancy with regard to pollu- 
tions and the protection of water supplies are defined by 
the Acts of 1868 and 1900. Section 89 of the former Act 
enacts as follows :— 


89. “The Conservancy Board may by all lawful 
and proper means preserve and maintain at all times 
as far as may be the purity of the water of the Lee 
and its tributaries; and also (but subject to the 
lawful exercise of any rights of taking, impounding, 
or using the water) the flow of the water of the Lee 
and its tributaries; and the discharge of that duty 
and the proper exercise and execution of the powers 
and functions of the Board in relation thereto, and 
the prevention of pollution shall be deemed purposes 
of this Act.” 


Sections 91 to 100 gave the Conservancy power to 
serve notices on any person or body polluting the river 
or any of its tributaries, giving them not less than one 
year or more than three years to stop the same; the 
penalty for non-compliance being £100, and £50 for every 
day after the day on which the offence was continued, 
There was also a provision prohibiting the placing of 
manure, etc., on the banks of the Lee or any of its 
tributaries, so that the same might run or drain into 
the river; penalty £10 and £5 a day afterwards. 

In this Act several saving clauses were obtained with 
regard to the then existing drainage, such as the town 
of Luton (Section 101), the town of Hertford (Sections 
102-3-4), Tottenham (Section 105), Metropolitan Storm 
Outfalls, Old Ford (Section 106), E. Cook and Co., Bow 
(Section 107), West Ham (Section 108). These saving 
clauses have been a great source of trouble and expense 
to the Conservancy since the passing of the Act, and 
the subject will be dealt with later on. 

By the Act of 1900 some slightly increased powers were 
given to the Conservancy with regard to the prevention 
of pollution; thus in place of giving 12 months’ notice 
the Board can give three months’ (Section 28). 


Section 29.—Notices with respect to pollution to affect 
successive owners. 


Section 30.—Extra powers as to entry on land or 
premises, for purposes of examination, between the hours 
of 9 a.m. and 4 p.m. 

Section 31.—Extra powers as to taking samples. 

Section 32.—Provision as to prohibiting the use of un- 
seaworthy or leaky barges used for the carriage of 
manure, gas lime, refuse, or other offensive matter. 


Section 35.—Power to make bye-laws for requiring the 
owners, masters, and persons in charge of any vessel or 
barge carrying any manure, gas lime, street sweepings, 
rubbish, or refuse of any description, to properly cover 
the same. 


Section 109 of the 1868 Act was repealed, and addi- 
tional powers given with regard to throwing polluted 
matter into the water, or depositing collections of offen- 
sive stuff on the banks. ; 

The following is the new section :— 


27. Section 109 of the Act of 1868 is hereby re- 
pealed. If any person without lawful excuse (the 
proof whereof shall lie upon him) does any of the 
following things, namely :— 

(1) Unloads, throws, or puts, or causes, or suffers 
to fall, any gravel or any substance which has 
been used as ballast, or any stones, earth, mud, 
ashes, dirt, soil, or rubbish, or any refuse from 
any manufactory into the River Lee or its tribu- 
taries or on the shores thereof ; 

(2) Knowingly puts any such gravel or other thing 
as aforesaid in any place where the same is 
likely to be carried into the River Lee or its 
tributaries by floods ; 
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(3) Wilfully causes or suffers any offensive matter 
or waste manufactured products, whether solid 
or fluid, or any matter likely to silt up or form 
obstructions, to flow or pass into the River Lee 
or into any tributary thereof ; 

(4) Puts or allows to remain for more than 48 
hours any heap or collection of manure, gas 
lime, ashes, town sweepings, refuse, or other 
offensive matter, whether solid or fluid, in such 
a position that the same will or may be likely 
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to drain, be blown, or pass into the River Lee R. B. Croft, 


or any such tributary ; 


Mr. EH. B. 


he shall for every such offence be liable to a penalty Barnard, 


not exceeding £20, and to a 
exceeding £10, 

Any officer of the Board may, on producing his 
authority, signed by the clerk, enter and board any 
vessel or barge for the purpose of examining the 
same, and ascertaining whether any offence against 
this enactment has been or is being committed. 

Where any offence against this enactment is com- 
mitted from or out of a vessel, the master and the 
owner of the vessel shall be liable to be proceeded 
against and punished under this enactment so that 
the master and the owner of the vessel be not both 
punished in respect of the same offence. Any con- 
stable, and any person called by a constable to his 
assistance, may take into custody without warrant 
any person found committing any offence against 
Sub-Sections (1), (2), and (3) of this section, 

This section, if strictly enforced, would practically 
abolish the carriage of manure, gas lime, etc., up 
the Lee and Stort, and inflict a great hardship on the 
landowners and farmers. 


Lutron.—This place, which gave a deal of trouble to 
the Conservancy some years ago, has since had the sew- 
age put on very high ground a long distance from the 
river, and no pollution has been caused since. 


TorreENHaM.—Owing to the great public outcry in 1885 
as to the pollution of the Lee below this place, an Act of 
Parliament was obtained, by which (“The Lee Purifica- 
tion Act, 1886”) for four months of the year—from let 
June to 30th September—the sewage was allowed, under 
certain restrictions, to pass into the sewers of the Metro- 
politan Board of Works. This body was succeeded im 
1889 by the London County Council, who, bv the Totten- 
ham and Wood Green Sewerage Act, 1891, 54 and 55. 
Vic., c. 205, agreed, under conditions, to admit a 
limited volume of the sewage into the metropolitan 
system through the Hackney sewers. Except in times of 
heavy storms no sewage flows from this place into the 
Lee. 





ftorm Ourrarts—MeErroporiran SEWERS 
Lonpon County Councit. 
The discharge from these, even at times of very mode-. 
tate rainfall, largely pollutes the lower parts of the 
Lee and tributaries in the populous districts of Strat- 
ford, West Ham, Bow, and Poplar. The northern out- 
fall sewer enlargement, which is now being carried out 
by the London County Council, will, it is anticipated, 
wher. completed, greatly decrease the pollution from this 
source, The Conservators have for years past been in 
communication with the L.C.C. as to this, and the 
Council pay the Conservancy an annual sum for dredg- 
ing out the deposits brought into the river from these 
outfalls. 


E. Coox anp Co., Bow, have made arrangements to 
counect with the local sewer. 


West Ham.—The sewage or effluent from this large 
district, which formerly passed into Bow Creek, is now 
joined to the metropolitan system, and any pollutior 
to the lower part of the Lee from this source is nor 
removed. 

Hrrirorp.—this place, which may be justly described 
as one of the greatest blots in the Lee watershed, must 
be dealt with at some length. 

From a sanitary point of view Hertford has been 
conspicuous. Its sewage formerly was a cause of great 
direct pollution to the Lee and the water of the New 
River. 

The town was sewered at considerable cost by the 
New River Company in 1854, so as to divert the sewage 
of the town of Hertford to a point below their intake ; 
thus recognising the principle of expending money in 
freeing their sources of supply from possible pollution. 
Sc badly was the work done that the infiltration of sub- 
soil water to the sewers has been a source of trouble 
ever since. 


9 


Oup Forp—- 


daily penalty not and Mr. H. 


Nield. 


20 Oct. 1903. 


Mr.-C. C. 
Hutchinson, 
G. Corble, 
Messrs. 
Clapham 
and Fitch, 
Mr. C. N. 
Tween, 
Mr. W. C. 
Young, Mr. 
R. B. Croft, 
Mr. E. B. 
Barnard, 


and Mr. H.- 


Nield. 


20 Oct. 1903. 


Company not 
to discharge 
Sewage 
Water into 
the River 
Lee until 
purified. 


Board of 
Trade to 
decide as to 
Proceeding 
of Purifi- 
cation, 


136 


'the following are cne secuons atrecting this : — 


The New River Company’s (Hertford Sewerage Diver- 
sion) Act, 1854 (17 Vic., cap. 59). 

VIII. Provided always that the Company shall 
not at any time discharge or permit any sewage or 
sewage water to flow from any of the sewers or 
drains by this Act authorised, immediately or medi- 
ately, into any part of the River Lee or of the River 
Lee Navigation, until after it has been subjected to 
the process of purification known as Higg’s patent 
process, intituled in the letters patent thereof “ The 
means of collecting the contents of sewers and drains 
in cities, towns, and villages, and for applying the 
same to agricultural and other useful purposes,” or 
some other process which from time to time may be 
in use as the best then known practicable process for 
the purification thereof. 


IX. That if any question shall arise between the 
Company and any of the parties interested in the 
waters of the same river or navigation as to the 
bond-fide compliance with this provision, the parties 
in difference or either of them may refer the ques- 
tion to the Board of Trade, and that Board may 
make such inquiries thereon as it thinks fit, and may 
declare what in its opinion is the best then known 
practical process for such purification ; and every 
such declaration, until it be superseded by a subse- 
quent declaration of the Board in the premises, 
skall, for the purposes of this Act, be conclusive as 
to what is the best then known practicable process 
for such purification; and the expenses from time to 
time incurred by the Board in the premises shall be 
ascertained by the Board, and shall be paid by the 
parties in difference, or one of them, as the Board 
directs. 


As long ago as 1864 the Town of Ware complained of 
the state of the river below the mouth of the Manifold 
Ditch, where the Hertford effluent entered the River 
Lee Navigation. In 1869 the Conservators served 
Hertford with a notice under the Act of 1868 to discon- 
tinue the nuisance, and for years afterwards there were 


-constant differences of opinion between the Board and 


the Corporation as to the effluent discharged, the Cor- 


poration always contending that they were using the 


best known practicable process as directed by the Act 
of 1854. 

In 1884 an action in the High Court, Chancery 
Division, was taken by the Conservators of the river 
against the Corporation and others. It was tried before 
the late Mr. Justice Watkin Williams. The case lasted 
thirteen days, and was remarkable for the facts, 
paralleis, and contradictions of the evidence. 

The action was brought in order to obtain an in- 
junction to restrain the defendants from causing or per- 
mitting any of the sewage from the town of Herttord 
to flow into the River Lee, and from causing or per- 
mitting any water containing any impure or foreign 
matter, whether in solution or not, to tow from the 
sewage works into the river, and also for damages for 
the injury done by the pollution of the river and the 


deposit or accumulation therein of mud from the sewage. 


The Judge viewed the spot on 16th February, 1884. The 
following are from his notes:—‘‘ Manifold ditch—a 
broad black ditch—water in ditch appeared very foul to 
the eye—peculiar dark blue shade of colour in the water 
and very marked smell of sewer-gas—followed ditch 
through meadows—ditch very foul and filthy, with 
strong odour of sewage—from this point to aqueduct of 
New River, sides and bottom of the channel covered 
with a foul and filthy-looking growth—unmistakeable 
‘odour of sewage. I believe my nose appreciated the 
smell all the way until I got my nose into the culvert on 
by the sewage works—it seemed to me I followed it 
Just as a foxhound follows the scent of a fox, right up 


. there.” 


Judgment :—“T find that no real injury, pollution, 
or nuisance has been caused by the Corporation to the 
waters of the Lee.” Action dismissed with cost ; these 
amounted to over £6,000. 

The “ Royal Commissioners on Metropolitan Water 
Supply” reported in 1893, as follows:—(Sec. 175, ip. 
70) : “ Some of our number have also visited the locality 
and inspected the sewage works and we are of opinion 
‘that the state of matters now existing ought to be re- 
medied without delay.” 

From that time the river continued to be in as bad a 
state as ever, or even worse. Complaints were continu- 
ous, particularly from the Town of Ware. But the Crn- 
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servancy paused bei.se again taking action against 
Hertford, especially after the foregoing judgment. 

In 1896 considerable correspondence took place 
between the Conservancy, the Board of Trade, and the 
Local Government Board in reference to the Act of 
1854, the last letter being as follows :— 


Board of Trade 
(Railway Department), 
7, Whitehall Gardens, 
London, 8. W. 
30th December, 1896. 


New River Company’s (Hertford Sewage Diversion) 
Act, 1854. 


Sir,—With reference to your letter of the 26th ult., 
and the subsequent interviews between the chairman of 
the Lee Conservancy and Mr. Ritchie. T am directed by 
the Board of Trade to state that they have carefully 
considered the application made by the Conservancy 
under Section 9 of the Act above-mentioned, and the 
representations urged by them in support of it. 

That application gives rise to questions of consider- 
able difficulty. It is apparent that the provisions of 
the Act of 1854 now under consideration must be con- 
strued in conjunction with the provisions of the Lee 
Conservancy Act, 1868, relating to the purity of the 
stiver Lee and its tributaries, and, in view of the 
elaborate remedial machinery provided by the later Act, 
it is desirable that the Conservancy should not merely 
satisfy the Board of Trade that Section 9 of the Act of 
1854 is still operative, but should convince them of the 
necessity or propriety of proceedings under that 
Section. 

The assistance of this department is songht on the 
ground that the funds of the Conservancy are insuffi- 
cient to allow of their embarking in another heavy law- 
suit, similar to that of 1884. They are no doubt bound 
to fulfil certain obligations imposed upon them by the 
Acts as trustees for the purpose of securing the purity ot 
the River Lee. The Board of Trade appreciate the 
position of the Conservancy in that respect, but the 
Acts also levy a yearly contribution of £1,000 (as a 


maximum) upon the two water companies who benefit ~ 


by the protective measures in question, and this contri- 
bution is expressly stated to be a provision for the ex- 
penses incurred by the Conservancy in exercising their 
powers and functions as trustees for preserving the 
purity of the Lee. That contribution is in addition to a 
yearly sum of £3,500 previously payable to the Conser- 
yancy by the two companies under the Act of 1855. It 
seems clear that the Legislature did not intend that 
their liability to take proceedings as trustees in the 
interests of the water companies should be unlimited, 
for there is an express safeguard in. Section 98 of the 
Act of 1868 against any such unlimited lability. If 
the Conservancy Board do not think fit to take legal 
proceedings when required by either of the two com- 
panies, power is given to one of Her Majesty’s Principal 
Secretaries of State on application, and after due inquiry 
to make such order, subject to the provisions of the Act, 
as he thinks fit, but in making such order the Secretary 
of State is to have regard to the funds shown to be at 
the disposal of the Conservancy Board. 

It appears, therefore, to the Board of Trade that the 
position of the Conservancy Board is this, that while, as. 
trustees, they may be called upon to take legal proceed- 
ings to preserve the purity of the water, and a special 
contribution of £1,000 per annum is levied upon the two 
companies for that purpose, the Conservancy Board 
cannot be compelled to take these proceedings unless, 
having regard to the funds shown to be at their dis- 
posal, 2 Secretary of State thinks fit to order them to 
do so. 


The insufliciency of the Conservancy Funds is, there- | 


fore, a ground for urging the Secretary of State not to 
order them to take proceedings under the Act of 1868, 
or a reason for requiring a larger contibution than 
£1,000 a year, rather than a ground for requiring the 


Board of Trade to take action under Section 9 of the Act 


of 1854. 

Moreover, the provisions of that Section, even if still 
in force, do not go to the root of the matter. The Board 
of Trade are advised that the only issue which could be 
raised at an inquiry under that Section would appar- 


ently be whether or not the Hertford sewage is dis- © 


charged into the Manifold Ditch without being sub- 
jected to purification by means of the best practicable 
process now knowin. 


ee 
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The question of the impurity of the effluent water, on 
which the Conservancy naturally lay great stress, could 
hardly come within the purview of the inquiry. It 
does not follow that the best known practicable process 
will ensure the absolute purity of the effluent, but 
having subjected it to that process, the Hertford Cor- 
poration would appear to be in their right in discharging 
the effluent, whether pure or impure, into the Manifold 
Ditch. 

Again, the inquiry would doubtless involve the 
evidence of scientific experts, entailing heavy expense, 
the burden of which, if the Conservancy failed for the 
second time to prove non-compliance with the Act, 
might, and probably would, fall upon themselves. The 
Board of Trade desire to commend this contingency to 
the serious consideration of the Conservancy. 

_ A further important consideration remains. It is con- 
tended by the Conservancy that “no chemical process 
alone, without ultimate filtration through sufficient 
and suitable land, can be effective, or be considered the 
best known process.” Having regard to the langmage of 
Section 9, that contention raises the question whether 
any other than a chemical process is contemplated by 
the Act. This is a question of law, and. there is the 
risk that, after the great cost of an inquiry has been 
incurred, the validity of the proceedings or of the 
Board’s decision might be challenged by the Corpora- 
tion of Hertford, and further costs be involved with the 
possible result that the inquiry might be held abortive, 
and oe Conservancy be left precisely where they now 
stand. 

The Board of Trade are anxious that the Conservancy 
should review their position in the light of any fresh 
consideration which may be suggested by this letter, 
and they will be glad to hear from you further in the 
matter. Meantime, the Board will invite the observa- 
tions of the Hertford Corporation on the application of 
the Conservancy. I am, Sir, 


The Clerk to the ‘Your obedient Servant, 
Lee Conservancy (Signed) Courrenay BorLe. 
12, Finsbury Circus, E.C. 


This letter is important, as it puts, very clearly, the 
exact position of the Conservancy Board at the present 
time, and points out that an “ Inquiry ” would really 
mean a repetition of the trial of 1884. 

_ Since 1896 the river has been getting worse and worse, 
and during the summers of 1901 and 1902, particularly 
owing to the shortness of water, the condition was 
alarming to the health of the inhabitants of the town 
of Ware, apart from the question of the effect of the 
pollution on the water supplied by the East London 
Water Works Company. Upon representation to the 
Company by the Conservancy that they should take the 
matter up in the interests of their water consumers, the 
former opened up negotiations with the Corporation, 
sad finally took over the works on the 29th September, 

Still the nuisance continued, and was the cause of 
many complaints by the Conservancy to the company. 


On the 15th of May, 1902, the engineer of the com- 
pany reported to his directors as follows :— 


Copy of Engineer’s Report upon Hertford Sewage. 
May 15th, 1902. 


To the Chairman and Court of Directors of the East 
, London Waterworks Company. 

With respect to the discussion by the Court of Direc- 
tors on the 8th May re the delay in commencing the 
proposed new sewage purification works, I beg to call 
attention to the following : — 

The Hertford Sewage Works were handed over to the 
@mpany on September 29th, 1899. Early in October 
plans and general information were sought for from 
the Hertford Corporation. There were no plans exist- 
ing, and early in November a detailed description was 
commenced of the state of the drains and culverts, and 
a general inspection of the sewage works, and all Novem- 
ber was occupied in studying the conditions and treat- 
ment of the sewage. The surveys of the old works were 
completed by the end of the year. Major Flower had 
brought, forward a scheme for purifying the Hertford 
sewage by using land below Ware. This scheme was 
carefully examined. Surveys had to be made and 
levels taken, with the result that it was found that the 
scheme was utterly impracticable, owing to the whole 
of the levels being inaccurate, and the actual outfall 
in the Manifold Ditch as compared to the land at Ware 
being, 10ft. too low. Alternative schemes were con- 
sidered as to using land belonging to the New River 
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Company lying between the Manifold Ditch and tho 
Great Eastern Railway. In each case, however, it was 
thought that there were so many objections that they 
were abandoned. 

Mr. W. J. Dibdin, the chemist specialist engaged 
by the company, who had visited the sites, quite agreed 
with my. disapproval of the two schemes. On February 
8th, 1900, Mr. Dibdin met myself and assistant at St. 
Helens Place, and all facts ascertained about the sew- 
age works were put before him. He visited the Hert- 
ford works on February 16th, and examined the lands 
in the neighbourhood, and he most strongly advised the 
purchase of the fields adjoining the works for the new 
extensions. Wery great delay occurred before the two 
fields could be acquired, as the solicitors to both parties 
could not settle a clause which would make it perfectly 
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could be used for sewage works. 

The volume of sewage per head per day passing 
through the old works was so excessive that it was quite 
clear that to deal with the sewage in as effectual a man- 
ner as was desired, it would be necessary either to 
reduce this volume of sewage, or to acquire at some 
point within the valley of the Lee other lands on which 
to construct works of sufficient capacity. Before doing 
this it was desirable to set about gauging the water 
in the sewers of the town, so as to ascertain the possi- 
bility of effecting a material diminution of the quantity 
without completely relaying the whole of the sewers. 
On March 6th the Borough Surveyor was consulted for 
the purpose of obtaining permission for gauges to be 
fixed in the sewers, and he agreed to this, but, after 
two months’ delay, my assistant took the matter up, 
and worked at this problem without intermission for 
many months. 

On March 8th Mr. Dibdin was again consulted with 
respect to the magnitude of the new works, and he 
considered the steps we had commenced re the excessive 
volume of sewage by infiltration as absolutely necessary. 
On March 23rd Messrs. Savill were interviewed re pur- 
chase of land. On April 11th Mr. Dibdin sent in a 
draft scheme of proposed bacteria beds to treat the 
whole of the sewage. In the middle of April a record- 
ing clockwork gauge was placed at the sewage works, 
and has been in operation ever since. My assistant had 
to make plans of the sewers of Hertford from what 
data he was able to get from the Borough Surveyor, and 
meanwhile the gauges in some of the sewers had been 
fixed, and on May 27th the gaugings were started and 
continued to the 25th September without intermission, 
the gaugings being taken three times daily. More than 
a thousand gaugings had to be separately worked out 
and tabulated. 

After much negotiation the land purchase was finally 
effected, and by September the company obtained pos- 
session by compensating the tenant. The surveys and 
levels of the two fields were immediately commenced, 
and occupied most of the month. The sewer gaugings, 
which have occupied so many months, proved conclu- 
sively that a huge body of infiltration was taking place, 
and the principal places were located. The matter was 
reported to you, and the expenditure of a considerable 
sum of money sanctioned for putting down sewers In 
lieu. of the leaky ones. Immediately after your sanc- 
tion was obtained negotiations were opened with Hert- 
ford. It was necessary that sewers should be laid 
under the Great Northern Railway. The Hertford Cor- 
poration, having power to serve notices under the Pub- 
lic Health Act, were asked to do so. These notices, and 
the.expiration of the proper time before executing the 
work, occupied some weeks. There was also a con- 
siderable period taken up in negotiations between the 
various solicitors in arranging terms for making new 
sewers in North Road and across Hartham Mead. 

July 13th to October 15th was occupied in relaying 
sewers across Hartham Mead under the supervision of 
my assistant, and the North Road sewer was finished 
by November 15th, under the supervision of the Borough 
Surveyor. The results were, as: already reported to 
you, a diminution in the volume of sewage of about one 
half. Certain other sections of sewers should also be 
dealt with in a similar manner, so as to reduce the dry 
weather flow to 400,000 gallons a day, and on this basis 
the designs have been got out. The whole of the other 
designs for dealing with the volume of sewage met with 
at the works when taken over by the company would 
have necessitated a special Act of Parliament, as such 
a volume could not have been dealt with anywhere 
in the neighbourhood of the existing sewage works. 

The area of the papal xe os now proposed is only 

third of thab of the original scheme. 
Othe whole of this year from January to the end of 
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April has beem occupied in drawing out all details con- 
nected with the scheme, and not a moment of time has 
been lost, seeing that the construction of the works 
involved the design of a very large plant of automatic 
apparatus, which alone involved more than 50 sets 
of drawings. 

I would point out also that at the end of 1900 the 
Hertford Corporation gave permission for the refuse of 
the Horns Mill Tannery to be sent into the public 
sewers, with the immediate result of upsetting the whole 
treatment, and also, supposing the Tannery Company 
had a legal right to turn in their refuse, the reconstruc- 
tion of the whole scheme which had taken so many 
months’ labour to prepare. 

I think, therefore, although a long period has elapsed 
since the taking over the works, that the time has been 
most profitably employed, and, while considerable 
delays have occurred in settling terms of various agree- 
ments, such delays are difficult to avoid when clauses 
of great importance have to be settled. 


(Signed) 


In July, 1902, the Conservancy took the opinion of 
counsel as to their position, upon which, 
After a lengthened consideration of the matter, 


It was Resolved : 


That an application be made to the Board of 
Trade, under Sections 8 and 9 of the “ Hertford 
Sewage Diversion Act, 1854,” for a declaration as 
tor what is the best known practicable process to 
which sewage or sewage water flowing from the 
sewers or drains, by the said Act of 1854 authorised, 
ought to be subjected before flowing mediately or 
immediately into any part of the River Lee or of the 
River Lee Navigation. 


It was also Resolved. 


That a notice, under the Act of 1900, be served 
on the Hertford Corporation with respect to the 
pollution caused, to the river below Ware Lock by 
the discharge into the Manifold Ditch of the 
effluent from the Hertford Sewage Works. 


On the 7th August, 1902, application was made to 
the Board of Trade accordingly. 

During November and December, 1902, differences 
of opinion arose between the Conservancy and the com- 
pany as to the cause of the foul condition of the naviga- 
tion from Ware Lock down to Stanstead, and’ various 
reports were made. The company called in indepen- 
dent chemical assistance. The company said it was 
not the Hertford effluent which caused the nuisance. 
On the 18th November the Conservators, with the re 
presentatives of the company, inspected the river. 


Witrram B. Bryan, Engineer. 


In answer to the application of the Conservancy to the 
Board, the following was received :— 


“ Board of Trade 
“(Fisheries and Harbour Department), 
“7, Whitehall Gardens, 
“London, 8.W. 
“22nd November, 1902. 

“Sir,—I am directed by the Board of Trade to ad- 
vert to your letter of the 7th August last, making ap- 
plication on behalf of the Lee Conservancy Board, under 
the provisions of Section 9 of the New River Company’s 
(Hertford Sewerage Diversion) Act, 1854, for a declara- 
tion of what, in the opinion of the Board, is the best 
known practicable process to which sewage or sewage 
water flowing from the sewers or drains authorised by 
that Act ought to be subjected before flowing mediately 
or immediately into any part of the River Lee or of the 
River Lee navigation. 

“The Board of Trade desire to call the attention of 
the Lee Conservancy Board to the observations con- 
tained in the letter from this Board on the 31st Decem- 
ber, 1896, with regard to the necessity or propriety of 
proceedings under the Section referred to, and to point 
out that at the present time a Royal Commission is 
sitting to inquire and report what methods of treating 
and disposing of sewage may properly be adopted, and 
that this appears to be in the main the question which 
the Lee Conservancy Board ask the Board of Trade to 
determine. 

“The Board of Trade have communicated with the 
Hertford Corporation in the matter, and are informed 
by them ‘ that they have now under their immediate con- 
sideration a scheme for the reconstruction of their 
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sewage works and the purification of the effluent, in- 
volving the estimated outlay of a large sum, which 
operation they are undertaking in conjunction with the 
East London Waterworks Company, and which scheme 
they have every reason to believe will remove the cause 
of complaint, if any such now exists, which the Cor- 
poration must not be taken to admit,’ and that ap- 
plication will shortly be made to the Local Government 
Board for an inquiry for the purpose of obtaining the 
sanction of that Department to a loan for the proposed 
new works. 


“Tn these circumstances the Board of Trade, as as’ 
present advised, are doubtful whether they can usefully 
take action in the matter, but they will confer with 
the Local Government Board on the subject when the 
inquiry into the scheme proposed by the Hertford Cor- 
poration has been held. 


“Tam, Sir, your obedient servant, 
“(Signed) T. H. W. Petnam. 


“The Clerk to the Lee Conservancy Board, 
12, Finsbury Circus, E.C.” 


Extracts from Minutes of Lee Conservancy Board, 
dated 6th February, 1903. 


HERTFORD SEWAGE. LocaL GOvERNMENT BOARD. 


Reported that a notice had been received stating 
that an inquiry would be held at the Shire Hall, Hert- 
ford, on Tuesday, the 10th day of February, 1903, at 
11 a.m., by Colonel W. R. Slacke, R.E., on the appli- 
cation of the Hertford Corporation to borrow £27,000 
for the purpose .of sewerage and sewage disposal (in- 
cluding the execution of works in the urban district of 
Ware), and £716 for other works. 


Upon a full consideration of the question, on the 
proposition of Mr. Bellsham, seconded by Mr. Nield, 


It was Resolved : 


That the scheme be strongly opposed by the Con- 
servancy Board on the following grounds, and 
that Mr. C. C. Hutchinson be engaged as counsel 
on behalf of the Board at the inquiry, namely :— 


That in the opinion of this Board no scheme will 
effectively remove the pollution caused to the river 
below Ware Lock by the influx of the effluent from” 
the Hertford Sewage Works, or prevent possible 
future contamination to the drinking water sup- 
pled to London which does not provide for the 
carrying away of the sewage water out of the 
district. 

That looking to the fact that the new Water 
Board now being elected under the provisions of 
‘the “Metropolis Water Act, 1902,” will have to 
take this matter into their consideration, it is de- 
sirable that the expenditure of £27,000, as pro- 
posed, should be postponed for a time. 


That at the inquiry the consideration of the 
inspector be directed to the position of the Con- 
servancy with regard to their applications made 
to the Board of Trade and the Local Government 
Board last year, as to the “ best known practical | 
process” to be used for the purification of the 
Hertford sewage, in compliance with the provisions | 
of the “Hertford Sewerage Diversion Act, 1854.” 


At the Local Government inquiry, held at Hertford 
on the 10th February, 1903, Mr. C. C. Hutchinson, 
as counsel for the Conservancy, after referring to the 
Report of the Royal Commission on Metropolitan 
Water Supply, 1893 (p. 70, para. 175), stated as 
follows :— 


“That was the starting point of this inquiry, and 
since that Commission a good deal of water in that 
polluted condition had gone down the River Lee, and 
had been consumed by the inhabitants of London. — 
Considering that the Lee supplied about one-third of — 
the whole of the Metropolitan Water Supply, could 
there be any measure too stringent or too costly to 
conserve the purity of that water? The inspector was 
not in this inquiry discharging the ordinary functions — 
of such inquiries, but would have to declare to the 
Local Government Board whether, in his opinion, this — 
was the best known practical process. He thought 
this was too serious a matter to determine by such a_ 
brief inquiry, especially as a Royal Commission was - 
now sitting to determine this subject.” , 
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#xtract from Minutes of Lee Conservancy Board, 
dated 26th June, 1903. 


Royat Commission oN SEWAGE. HERTFORD SEWAGE. 


On the motion of Mr. Barnard 
It was Resolved : 


That the Board do consider it advisable to ap- 

proach the Royal Commission on Sewage Disposal, 

. now sitting, as to the proper disposal of the Hert- 

ford sewage, and generally as to the disposal of 

the sewage of the Lee Valley, and that they be 
asked to hear evidence from the Board thereon. 


The following letter was read, viz. :— 


“Local Government Board, 
“ Whitehall, S.W., 3rd July, 1903. 


“Siz,—I am directed by the Local Government 
Board to acknowledge the receipt of your letter of the 
18th ultimo, with reference to the application which 
has been made to them by the Town Council of Hert- 
ford for sanction to borrow money for the extension 
of their sewage works. 


“T am to refer to the provisions of Sections VIII. 
and IX. of the New River Company’s (Hertford 
Sewerage Diversion) Act, 1854, under which any ques- 
tions which may arise as to what is the best known 
practicable process for the purification of the Hert- 
ford sewerage are to be determined by the Board of 
Trade, and to state that, looking to those provisions, 
the Local Government Board, as at present advised, 
consider that they should defer coming to a decision 
on the application of the Town Council for sanction 
toa loan for works for the treatment of the sewage until 
the Board of Trade have determined what is the best 
known practicable process. The Board have, therefore, 
been in communication with that department on the 
subject, and it is hoped that the matter will be re- 
ferred to the Royal Commission now sitting to inquire 
and report what methods of treating and disposing of 
sewage may be properly adopted. 


“T am, Sir, your obedient servant, 
(Signed) “H. C. Monro, 
“ Assistant Secretary. 
“The Clerk to the Lee Conservancy Board.” 


Minute, 11th September, 1903. 
The following letter was read, viz. :— 


“ Board of Trade 
(Fisheries and Harbour Depart.), 
“7, Whitehall Gardens, London, 8.W. 


“Sth August, 1903. 
“ HERTFORD SEWAGE. 


Siz,—I am directed by the Board of Trade to advert 
to your letter of the 1st ultimo with reference to the 
application made to them by the Lee Conservancy 
Board under the provisions of Section 9 of the New 
River ‘Company’s Hertford Sewage Diversion) Act, 
1854. 


“I am to inform you that, in connection with the 
application by the Hertford Corporation for the sanc- 
tion of the Local Government Board to a loan for the 
purpose of carrying out the proposed scheme for the 

disposal of the sewage of Hertford, that Department 
has suggested to the Board of Trade that it would be 
desirable that the Board should request the Royal Com- 
Mission on Sewage Disposal to consider the proposed 
scheme, and to state whether, in their opinion, the 
System proposed can be regarded as ‘the best now 
known practicable process’ to which the sewage of 
Hertford ought to be subjected in compliance with the 
provisions of Section 8 of the New River Company’s 
(Hertford Sewerage Diversion) Act, 1854. 


“In these circumstances, I am to inquire whether 
your letter of the 1st ultimo is intended to be regarded 
as a withdrawal of the application to this Depart- 
Ment, or whether the Lee Conservancy Board merely 
desire a postponement of the consideration of the 
matter. 

“Tam, Sir, your obedient servant, 
(Signed) “ Warren J. Howe tt. 
“The Clerk to the Lee Conservancy Board.” 
§ 225. 
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“H. 10559. 
“Lee Conservancy, 12, Finsbury Circus, E.C., 
“12th August, 1903. 


‘HERTFORD SEWAGE. 


“ Dear Sir,—In answer to your letter of the 5th inst., 
I am directed by the Lee Conservancy Board to say 
that they do not wish to withdraw the application made 
by their letter of the 1st ultimo, but to have the ques- 
tion postponed for further consideration, possibly by 
the Royal Commission on Sewage Disposal. 


“T also beg to inform you that the Commission have 
intimated to the Conservancy Board that they will be 
prepared to receive evidence from the Conservancy on 
the following points, namely :— 


“(a) The constitution of the Board. / 


“(b) The nature and scope of the powers of the 
Lee Conservancy in regard to pollution and 
the protection of water supplies. 

“(c) The method of work adopted by the Con- 


servancy for the detection and prevention of 
pollution. 


“(d) The reasons why separate action on the 
part of the several local authorities has been 
unsuccessful ; and 


“(e) What alteration in the law the Conservancy 
consider desirable for the prevention of 
pollution of water supplies. 


“Although the Commission have specified these 
points, they direct me to say that they do not desire to 
exclude evidence on any other matters in connection 
with the prevention of pollution and the protection 
of water supplies which the Conservancy think should 
be included. 


“T am, Sir, your obedient servant, 


(Signed) “GurorcE CoRBLE, 
“ Clerk. 
“The Assistant Secretary, 
“Fishery and Harbour Department, 
“Board of Trade, 
“7, Whitehall Gardens, 8. W.” 


Intakes OF WATER COMPANIES. 
PoLtiuTIons ABOVE AND BrEtow. 


The intake of the New River Company from the 
River Lee is at the “Balance Engine,” midway be- 
tween Hertford and Ware, about a mile above Ware 
Lock. 


The effluent from the Hertford sewage is discharged 
into the River Lee Navigation through the Manifold 
Ditch, a few yards below the tail of Ware Lock. This 
does not affect the water drawn from the River Lee by 
the New River Company. 


The intake of the East London Waterworks Company 
is trom the Navigation at Kied’s Weir, about 200 yards 
below Ponders End Lock, 16 miles below the intake of 
the New River Company, ana 11 miles above the 
entrance of the River Lee Navigation, to the Thames at 
Limehouse. 


The sewage effluents of the various places above the 
town of Hertford and the district of the River Rib (a 
tributary), as shown on the map, affect the supply of the 
New River Company. 

The foregoing, with the towns and places below, in- 
cluding the Rivers Stort and Ash Districts, affect the 
supply of the East London Waterworks Company, 


Under the East London Waterworks Act, 1853, the 
Company constructed at their own cost an open drain or 
channel, called the “ Intercepting Drain,” to divert the 
sewage of the districts of Enfield, Ponders End, Ed- 
monton, and Tottenham, from above their intake. This 
drain discharges into the Navigation a few yards below 
Tottenham Lock, 


It now receives the sewage effluents from Cheshunt, 


Enfield, and Edmonton. These do not affect the East 
London Company’s supply. 


The discharges from the sewage works of Waltham 
Abbey, and the pollutions which are being continually 
turned in from the Royal Gunpowder Works, Waltham 
Abbey, are about three miles above the East London 
intake. 


At the Royal Small Arms Factory, Enfield Lock, two 
miles above the intake, there is a day population of some 
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Mr. C. C. ; : ; 
Panton, 4,000 workmen. The sewage 1s dealt with on Jand which 


Mr. is liable to. floods. 


@. Corble, As before shown, both the New River and East Lon- 
Messrs. don Water Companies have expended large sums in 
gee carrying out works having for their object the removal 
Me o. yy * of sources of pollution to their water supply. 
Tween, Froops.—During the present year (1903) the whole of 


yr Rent the Lee Valley has been visited by heavy floods, and all 
Young, Mr. 11. contents. of the sewage farms and the effluents 


4 aS mite ft, generally have been washed into the river. This is liable 
Barnard, o recur. 


and Mr. H.. Between. Hertford and Ware the New River, Lee 
Nuld. Navigation, and Manifold Ditch (full of Hertford sewage) 
———.- were on a common level. 


20 Oct. 1903. : 
26th June, 1903. Engineer’s Report. 


“‘ Bishops Stortford Sewage Farm. Pumping was con- 
tinued during the flood: Farm covered with water and 
sewage, disposed of as best they could. During such 


exceptional floods, when the boiler fires are extinguished, 
the local authorities have no alternative.” 


The whole of the valley was in flood again on the 12th 
October, 1903, and likely to continue for some days. 


The Conservancy would again emphasise the necessity 
of a Main Lee Valley Sewer being constructed to prevent 
a repetition of this chance of dangerous pollution to the 
river. , 


The following extracts from the reports of the Analy- 
tical Chemist of the Conservancy show clearly that, 
however much care may be taken by the local authorities 
in the management of their sewage works, frequent 
pollutions do occur, accidents happen, the results vary, 
and it requires a constant police supervision to detect 
these delinquencies. 


Following these reports, the Conservancy have insti- 
tuted several prosecutions, and certain better results 
have been obtained in most of the cases, but there still 
remains the chances of these occasional pollutions. 
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~ Rerorts of Mr. W. C. Young, ¥.1.c., F.c.s., the Chemist of the Conservancy Board, on Samples of Sewage Effluents 
from various Towns and Places in the Lee Valley. 


NoreE.—Detailed Analyses accompanied each Report. 





DATE. 


TOWN OR PLACK. 


REPORT. 





1901: 
25th June 


25th July 


31st July 


2nd Aug. 


12th Aug. 


15th Aug. 


28th Sept. 


7th Oct. 


28th Nov. 


 $rd Dec. 


1902: 
28th Jan. 


5th Feh,. 


4th March 





Bishops Stortford 





Rite, 


Hertford - - - 


Cheshunt - - - 


London Gounty Council. 
Storm Water Outfall, 
Old Ford. 


War Department, En- 
field Lock. 


Bishops Stortford 


Bishops Stortford 


Cheshunt - - - 


Welwyn - : - 


Bishops Stortford 


a 


Enfield - - - 


Chesbrnt e¢ . - 


Walkern - ° - 





It was not a desirable liquid to discharge into the river, being hight 


offensive. 


This was a sample of partially claritied sewage water, which, when separated 
from the deposit, was rapidly becoming purified by oxidation. It was quite 
unfit for discharge into water, forming a source for a drinking supply, but 
apart from the suspended matter, would be inoffensive and non-injurious 
if turned into a stream not used for drinking. The suspended matter how- 
ever, although small, is distinctly objectionable. 


This sample was crude sewage, very strong in fcecal matter, and extremely 
offensive. 
Its discharge into the Bow River must mevitably cause serious nuisance; 
and as the suspended matter would be deposited in the near vicinity of the 
outfall, the river in that locality would be fouled for a very long period by 


the decomposition of the fecal matter so denosited, even if nothing further 


were discharged from the outfall 


It is evident from the acidity of the water after boiling (the normal river 


water being alkaline after boiling) the increase in sulphates, the increase im. 
the total and permanent hardness, and the increase in the nitrates, as com-- 
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R. B.. Croft, 
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Barnard, 

and Mr, A. 

Nield. 


meta : Me ‘19 
charged with nitrogenous organic matter, and rapidly became putrid and aks 1903. 


It was the strongest sample of sewage matter I have ever examined. ~ 


pared with the normal river water, that a very large addition of free sulphuric - 


and nitric acids must have taken place to the river water at some point above 
that at which the sample was taken. 


This is a very serious pollution, and quite sufficient to account for the . 


killing of fish in the river. There is also some indication of sewage pollution, 
and the condition of the water is such as to render it quite unfit for drinking. 


The water gives evidence of serious recent pollution by sewage, and ia . 


quite unfit for drinking. 


The water is crude sewage, giving little evidence of treatment by any 


method, in a foul and putrid condition, and quite unfit to be discharged... 


into any open water-course, being offensive and injurious 


The sample was partially purified sewage water unfit for discharge into a 


stream forming a source of drinking supply, but being in a state of active 


purification by oxidation would be unobjectionable in any other water-course. . 


The sample was a great improvement upon that taken at the same place om 
the 25th July, the suspended matter being less in quantity and free from 
foecal matter 


The sample was weak sewage water quite unfit to be discharged into any 
stream from which water for drinking is taken, but not sufficiently poiluted 
to give rise to offensive odour or to cause any serious discolouration. 


Sample No. 1 was sewage water, partially clarified, in a putrescent condition, _ 


and quite unfit to be discharged into any open water-course. 


The sample was weak sewage in a highly putrescent condition, and quite - 


unfit to be discharged into any open water-course. 


The sample was sewage water, giving little evidence of having passed 


through land, and in such a condition as to render it quite unfit to be dis- 
charged into any open water-course. 


The sample was sewage water, giving no evidence ot having passed through 
land, and in a state quite unfit to be discharged into any open water-course. 


The sample was sewage water, in a foul and putrescent condition—quite 
unfit to be discharged into any open water-couwa 
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ie 6th March - | Edmonton - « 
‘14th March -| Edmonton -  - 
17th March -} Cheshunt - * 
27th March - | Wormley - - 
1st April - | Leyton - - 
1st April - | Walthamstow - 
4th April - Hadham = = 
3rd May - | Hoddesdon - = 
14th May - | Channelsea River. 
15th May - | Stapleford - - 
2ndJune - | Cheshunt = 
“7th June - | Hertford. - - 
19th June - | Edmonton - - 
2nd July - | Hertford - - 
4th July - | Channelsea River. 
lith July - | Enfield - . 





This was a sample of weak sewage water, similar; except for the small 
quantity of suspended matter, to previous samples from the same place. 
Although the suspended matter was very small in amount, it was of a very 
foul character, and similar to that found in previous samples. The sample 
was of such a character as to be unfit to be discharged into the river at that 
point. 


The sample was sewage water, giving no evidence of effective land treat- 
ment, and being in a foul and putrescent condition was quite unfit to be dis- 
charged into any open water-course. 


The sample was sewage water, giving no evidence of effective land treat- 
ment, and being in a highly putrescent condition, was unfit to be discharged 
into any open water-course. 


The sample was sewage water, giving no indication of effective land treat- 
ment, and unfit to be discharged into any open water-course. 


The sample is sewage water in a foul and putrescent condition, giving no 
evidence of having been subjected to efficient land treatment, and quite 
unfit to be discharged into any open water-course. 


The sample gave abundant evidence of efficient chemical treatment, and 
was undergoing rapid oxidation, and improving in condition every hour. 
The deposit, or suspended matter, although small, indicated that insufficient 
time had been given for perfect subsidence in the tanks; but with this 
exception, I consider the effluent very satisfactory. 


This sample was most unsatisfactory ; it was in a foul and putrescent 
condition, and certain to discolour and cause offensive odour in any stream 
into which it was discharged. 


The sample was very strong sewage water in a putrid and foul condition, 
and quite unfit to be discharged into any open water-course. 


The sample was Sewage water in a very foul and putrid condition, and quite 
unfit to be discharged into any open water-course. 


The results show that it is weak sewage water, slightly putrid, and in such 
a condition that in warm weather would become very offensive. 


The sample was crude sewage water in a very foul and putrid condition; 
and quite unfit to be discharged into any open water-course. 


The sample was sewage water in a very foul and putrid condition, and quite 
unfit to be discharged into any open water-course. 


The sample was very turbid, neutral, had a strong sewage odour, brown 
tinge (after separation of the suspended matter), and contained a large foul 
smelling black deposit consisting largely of putrid sewage fungus. 


The sample, although much polluted with sewage, and far below the standard 
of good effluents from sewage farms, gave no indication of any tendency to 
putrefactive change, and as active oxidation of the organic matter was pro- 
gressing slowly, I do not think that it would be likely to give rise to offensive 
odour or cause any serious discolouration in the river on its discharge. 


The sample when received was slightly turbid, neutral, had a brown tinge, 
a slight sewage odour, and contained a small grey deposit, consisting mainly 
of sewage fungus, swarming with infusoria. 


The sample was strongly polluted with sewage in a putrid and foul condition, 
and certain to. cause nuisance injurious to health: In fact, as regards foul- 
ness of odour and appearance, it was as bad as crude sewage. 


This sample was strong sewage water, bearing no evidence of having been © 
subjected to efficient land treatment. It was certain to cause discolouration; 
and likely to give rise to offensive odour if discharged into the Lee. 
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DATE. 


| 


TOWN OR PLACE. 





REPORT; 





1902: 


17th July 


19th July 


23rd July 


25th July 


26th July 


28th July 


Ist Sept. 


Ist Sept. 


Ist Sept 
5th Sept. 


25th Sept; 


26th Sept; 


29th Sept. 


23rd Oct. 


27th Oct: 








Ghannelsea River 


Hertford 


Hertford 


Leyton 


Walthamstow 


Leyton 


Channelsea River 


Leyton 


Wormley 


Walthamstow 


Enfield 


Wormley 


Waltham Abbey 


| Welwyn 


Walkern 





| time. 





The sample was rather weak sewage water in putrid and foul condition, 


and certain to cause nuisance injurious to health. 


The sample was weak sewage water in a putrid and foul condition, and 
quite unfit to be discharged into the Lee, or, indeed, into any open water- 
course. 


The sample was weak sewage water in a putrid and foul condition, and quite 
unfit to be discharged into the Lee. 


The sample was strong sewage water in a highly putrescent condition, and 
rapidly became putrid and extremely offensive. Such a liquid, if discharged 
into any open water-course, would be sure to give rise to offensive effuvium 


injurious to health: 


The sample was moderately strong sewage water in a putrid and offensive 
condition, and quite unfit to be discharged into any open water-course, 


as it would certainly give rise to an offensive effluvium injurious to health, 


and discolour the water it flowed into: 


The sample gives abundant evidence of having been efficiently treated by | 


chemical means, and as it gives no indication of any tendency towards 
putrefactive change, but improves in condition on keeping, I do not think 
that it is likely to give rise to offensive odour, or to cause discolouration of 
the water of any stream into which it is discharged. If, however, the water 
into which it is discharged is putrid, then it would soon become putrid itself, 
and cause offensive odour and discolouration. 


This sample, which was largely Thames water, was seriously contaminated 
with sewage water, but as it gave no sign of any tendency towards putre- 


factive change, and become quite inoffensive on keeping, I do not think it 


at all likely to give rise to offensive effluvium on its passage down. 


This sample was fairly satisfactory, and gave abundant evidence of having 
been submitted to efficient chemical treatment. 


This was a sample of weak sewage water in a putrid and foul condition;. 
| and quite unfit to be discharged into any open water-course. 


This sample was weak sewage water in a putrid and foul condition, and 
quite unfit to be discharged into any open water-course. 


This sample was sewage water, which had remained stagnant for some 
It was in a putrescent condition, and rapidly became offensive. 
It was quite unfit to be discharged into any open water-course. 


This sample was rather weak sewage water, which had been treated with 


‘lime, but gave no indication of having been subjected to efficient treatment 


through land. It was slightly putrescent, and would therefore slowly decom- 
pose and become offensive. It was quite unfit to be discharged into any 
Open water-course. 


This sample was weak sewage water in a highly putrescent and foul con- 


| dition, and quite unfit to be discharged into any open water-course. It 


had been treated with lime, but gave no indication of having been subjected 
to efficient treatment through land. 


This sample was rather weak crude sewage, from which the heavier particles 
of suspended matter had been removed, in a highly putrescent condition. 
It was quite unfit to be discharged into any open water:course, its condition 
being such as would certainly give rise to offensive effluvium injurious to 
health, and to cause discolouration of the stream receiving it. 


The sample was rather weak sewage water in a putrescent and foul con- 
dition. It was quite unfit to be discharged into any open water-course, 
being certain to give rise to offensive odours injurious to health, and to cause 
discolouration of any stream into which it may flow. 
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It would, however, have - 
| been much improved by longer or more perfect subsidence. 
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Reports of Mr. W. C. Young, F¥.1.0., F.0.S., on Samples of Sewage Effluents, &e.—continwed. 





TOWN OR PLACE, 


REPORT, 
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20 Oct. 1903. 1903 ; 
—_——— 5th Jan. - 
2lat Jan. 
22nd Jan. 
23rd Jan. 
24th Jan. 
16th Feb. 
13th March 


27th March 


17th April 


lst May - 


20th July 








Walthamstow 


1 


Waltham Abbey - - 


Cheshunt 


t 
‘ 
4 


Edmonton - - - | 


Enfield - - > 
Stapleford - - - 


Cheshunt - 


Welwyn - - 


Hertford Heath - - 


Edmonton - - - 


Waltham Abbey -_— - 


Royal Gunpowder Mills, 
Waltham Abbey. 





This sample, as received, was in a fairly satisfactory condition, and at the 
prevailing outdoor temperature would not deteriorate or cause any dis- 
colouration or other objectionable feature in the Leyton Level brook or 
the Channelsea. There was, however, little real improvement as compared 
with former samples from the same outfall, as at moderate temperatures 
the sample rapidly became putrid and offensive. 


This was a sample of weak sewage water in a very unsatisfactory con- 
dition, and quite unfit to be discharged into any open water-course. Its 
condition shows a slight improvement upon that of the sample taken on the 


| 29th September last, but this may be due to its dilution. 


This was a sample of weak sewage water in a slightly putrid and offensive 
condition, and therefore quite unfit to be discharged into any open water- 
course. Some ineffectual attempt at disinfection appears to have been 
made in this case by means of cresote or a preparation of cresote or tar oils, 


This was a sample of weak sewage water, which gave evidence of partial 
putrefaction, and if discharged into a fair volume of fresh water would, 
in my opinion, be unobjectionable. Left to itself it slowly deteriorated, 
and became slightiy putrid and offensive. 


This sample was sewage water in a putrid and extremely foul condition, 
and quite unfit to be discharged into any open water-course. 


This sample was strong crude sewage in a putrid and extremely foul con- 
dition, and quite unfit to be discharged into any open water-course. 


This sample..was: a great improvement on the previous one. It gave 
evidence of having been’subjected to land treatment, and as active oxidation 
of the polluting matter was in progress, and its condition improved on keeping, 
I am of opinion that, although it was not a good specimen of an effluent 
produced by land treatment, its condition was such as would not be likely 
to cause discolouration of, or offensive odour from, any ordinary stream 
into which it may be discharged.’ 


This was weak sewage water in a highly putrescent condition, and rapidly 
became putrid and foul. It was quite unfit to be discharged into the Mimram, 
being certain to cause discolouration, and to give rise to offensive odour. 


BI 


This is sewage water containing something which effectively retards its 
putrefaction. Under existing conditions of temperature it is unlikely to 
become ofiensive, but in hot weather such an effluent may become putrid 
and very objectionable. It is quite unfit to be discharged into any stream 
forming a source of drinking water supply, and its turbidity and general 
character renders it unsuitable for discharge into any open water-course. 


“y 
This was sewage in 4 putrid and extremely foul condition, and quite unfit 
to be discharged into any open water-course. 


This was rather weak, stale sewage water, extremely objectionable in 
appearance. It slowly became putrid and rather offensive, and was altogether 
of such a character as to be unfit to be discharged into any open water-course, 


d 


No. I., from No. 2 pipe, was seriously polluted with vegetable organic 
matter, and contained a quantity of black suspended matter, sufficient to 
make the whole sample black when shaken up. It was therefore quite unfit 
to be discharged into the brook, 


No. II., from No. 5 pipe, was acid, with nitric and nitrous acids, and would 
be injurious, perhaps fatal, to fish. It was quite unfit to be discharged 
into the brook. 


No. IIL, from No. 7 pipe, was very acid with sulphuric, nitric, and hydro- 
chloric acids, and would be fatal to fish, and seriously afiect the quality of 
the water, and its suitability for drinking and domestic purposes. It was 
quite unfit to be discharged into the brook. 
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Reports of Mr. W.C. Young, ¥.1.¢., ¥.c.s., on Samples of Sewage Effluents, &c.—continued. 4G 
‘ Din | Hutchinson, 
Mr. 
G. Corble, 
DATE. TOWN OR PLACE. REPORT. Acaara, 
a Clapham 
and Fitch, 
27th July - | Royal Gunpowder Mills, Sample 4 contained a notable proportion of vegetable organic matter a 
Waltham Abbey. in solution, and was therefore unfit to be discharged into the brook. Me W.'C 
Sample 5 was slightly acid with nitrous acid and contained a considerable Young. Mr, 
proportion of vegetable organic matter in solution. It also was wnfit to R. B. Croft, 
be discharged into the brook. Mr. F. B. 
Sample 6 contained a small quantity of vegetable organic matter in Barnard, 
solution, and gave signs of a tendency to become putrid. It was, therefore, #4 Mr. H. 
unfit to be discharged into the brook. Wield. 
Sample 7 contained a small quantity of vegetable organic matter in solution, 9, Oct. 1908 
and in addition five grains per gallon of guncotton in suspension. This” ~~~ 
means that for every 100 gallons of such liquid about 1} ounces of guncotton 
would be discharged, and although this would all dissappcar from the water 
before it left the water works, it appears to me to be a very improper sub- 
stance to be discharged into the brook. Apart from this, the organic matter 
in solution renders this sample unfit to be discharged at this point. 
6th Oct. - | Powder Mills, Waltham |. This sample was largely polluted by the refuse from some manufacturing 
Abbey. operation, and on account of its turbidity, colour, and the large quantity 
of dissolved organic matter and alkaline salts present, quite unfit to be dis- 
charged into the river at any point, and particularly above the intake of the 
Water Company. 
9th Oct. - | Waltham Abbey - - This was a sample of weak sewage water which had been deodorised and 
partially purified. It gave no indication of any tendency toward putri- 
factive change, and as the polluting matter was undergoing natural oxidation, 
I am of opinion that its discharge into the Lee would not give rise to offensive 
odour from the river or cause discolouration of the water. It was, however, 
insufficiently purified to justify its discharge above the intake of the Water 
Company. 
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Tue Metuop or WorK ADOPTED BY THE CONSERVANCY, 
ETC. 


Immediately on the passing of the 1868 Act, and the 
Board coming into office in April, 1869, notices were 
served on all the principal towns, villages, places, per- 
sons, etc., in the watershed of the Lee, directing them to 
discontinue discharging sewage into the river. Up to 
that time hardly a town or place had any proper system 
of sewerage. In many instances it was turned direct 
into the river. Thereupon several of the larger towns 
set to work to carry out sewerage schemes, some adopt- 
ing the land, and others tanks and chemical processes. 

The Conservancy extended the notices from time to 
time to enable these works to be carried out. In some 
cases it took three or four years to complete, and in the 
meantime, of course, the pollution of the river con- 
tinued, 

After the various works had been in operation for a 
reasonable period the Board found in many instances 
that the results were far from satisfactory, and in several 
instances prosecutions were taken before the local magis- 
trates under the Act of 1868, but convictions were rarely 
obtained, as the sympathy was naturally on the side of 
the local authority. 

In 1872 the Board appointed as their Sanitary Engi- 
neer Major L. Flower, to superintend and look after the 
whole of the watershed. One of the Board’s toll collec- 
tors in the lower end of the river was appointed water 
bailiff in his particular district. 

In his evidence on the Conservancy Bill of 1900 
Major Flower stated as follows :— 


“T am a Consulting Engineer, and hold the official 
position of Sanitary Engineer to the Lee Conser- 
vancy Board, to which I was appointed in 1871. 

* My duty is to prevent pollution to the River Lee 
and its tributaries, the area of which extends over 
600 square miles. 

“T have paid special attention to sanitary matters 
generally, and to prevention of river pollution. 

“T am of opinion that the sum provided for pro- 

‘tection of water purposes by the Lee Conservancy 
Act, 1868, is totally inadequate; that the subject 
has been taken in hand upon too penurious a scale, 
and that the £3,000 which was suggested in the Bill 

of 1868 would be none too much for the duty, 
looking to the large increase of population in the 
watershed, and considering the importance of pre- 
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venting pollution to an area from which water 
supply is drawn, which was not properly appreciated 
50 years ago, independently of the public health 
question. Pp. 205 and 2,814 to 2,817, ‘Select Com- 
mittee River Lee,’ Bryan’s evidence.) 

“Very early in my service I made application to 
the Lee Conservancy Board for an assistant; this 
was declined from want of means, and for 27 years 
I carried on the duty entirely alone, with the ex- 
ception of a bailiff, who was also employed to 
regulate traffic at the lower end of the river, and 
also to see to abatement of pollution, a mixed 
duty which was not satisfactory, for duties per- 
taining to navigation work and protection of water 
should be separate entirely, as they are apt to clash. 

“T do not consider prosecutions advisable, unless. 
under special circumstances, and that if the duty 
had not been carried on as it has been the work 
would have béen impossible. 

“That it is impossible for any one man to satis- - 
factorily watch such a large area as the watershed 


_ of the Lee, man being neither omnipotent nor omni- 


present ; the Board, therefore, being pressed by the 
East London Water Company, decided to re-arrange 
the details of the appropriation of the £1,000—the- 
maximum sum provided by the Act—and appointed 
another man to assist me in patrolling the area and 
examining the sewage works and sewage farms, 

“These men are styled ‘water bailiffs,’ and the 
result. of their work is valuable in the extreme; 
more inspection in detail is needed, but the funds as 
at present arranged are inadequate. 

“That, in my opinion, at least four water bailiffs 
are necessary; for although in every known case 
of pollution by local authorities a remedy has been 
attempted, all cases are not satisfactorily dealt with, 
and require constant supervision to keep the local 
authorities up to their duty. 

“That it is necessary to have skilled supervision 
of the details of inspection, both to secure satis- 
factory results and to see that the policy of per- 
suasion rather than persecution be adhered to ; long 


‘experience has taught me the value of this pro- 


cedure, which I have always adopted. In my judg- 
ment, money should be provided for legal proceed- 
ings in doubtful cases only; in order to de this 
more money is necessary, and this only supplies 
funds for inspection of the area, and is in no sensy 


se 


Mr. C. C. 
Hutchinson, 
Mr. 

G. Corble, 
Messrs. 
Clapham 
and Fitch, 
Mr. C. N. 
Tween, 
Mr. W. C. 
Young, Mr. 
R. B. Croft, 
Mr, H. B. 
Barnard, 
and Mr. H 
Nield. 


20 Oct. 1903. 


to include scavenging or cleansing the streams, The 
sum proposed—£2,000—is somewhat more in propor- 
fon cg ths value of the duty than the £1,000 at 
resent provided, 
a It ele necessary to have a perfect systematic 
series of samples and analyses; 1 proposed at one 
time to have a laboratory established for this pur- 
pose, but_no means were available for analyses ; 
thus, further money is necessary.” 


About three years ago the Conservancy appointed 
another man to assist Major Flower in his work. 

Since the death of Major Flower (in May, 1901), who 
held the separate appointment of Sanitary Engineer, 
the Conservancy have combined the duties of the Navi- 
vation Engineer Mr. Tween for that purpose, with 
necessary assistance. The general correspondence of the 
protection of water business 1s conducted by the Clerk 
of the Board. 

Mr. W. G. Young, F.1C., F.C.8., has acted as 
Analytical Chemist for the Board during the last 25 
years. 

Since 1901 the Board have appointed an extra water 
bailiff, making three in all, whose sole duty it is, under 
the direction of the present Engineer, Mr. C. N. Tween, 
ic patrol the watershed, and keep watch and inspection 
on all the sewage works, sewage systems, and manure 
barges used on the Lee, unloading refuse on the banks, 
and generally to devote their whole time to the duty of 
preventing pollution, and reporting thereon. 

These reports are made daily, and the substance of 
them is submitted by the Engineer to the Conservancy 
at their fortnightly meetings, and such action taken 
thereon as may be deemed necessary. In addition to 
these men, every lock keeper on the Navigation has 
instructions to watch for any pollutions which may occur 
in his district, and to remove any dead animal or noisome 
thing from the river, | me 

During the summer time two extra men are specially 
engaged with a boat in the work of scavenging the 
river, particularly the lower portion. ee 

The number of carcases removed from the navigation 
in 1901 was 657, and from the old Lee, Hackney 
Marsh, and back streams 287. 

From June 10th, 1901, to October 6th, 19035, between 
Tottenham, Hackney Marshes, Bow, and Limehouse, 
2.201 carcases, and from January Ist to October 6th, 
1903, between Tottenham and Hertford 70 carcases. — 

In every case where any unsatisfactory liquid is 
found discharging from any sewage works, farm, or 
other place, samples are taken in triplicate as directed 
by Section 31 of the Act of 1900, and sent to the Board’s 
chemist for analysis. If the result is unsatisfactory, 
proceedings are threatened or taken. 

To remove any doubts as to the validity of some 
notices served on the local authorities many years ago 
under the 1868 Act, fresh notices of three months 
have been given under the Act of 1900 on nearly all 
the authorities in the watershed. 

Several prosecutions of local authorities have taken 
place within the last few months with not altogether 
satisfactory results. In some cases adjournments 
have been granted several times, and in others the 
summonses haye been allowed to be withdrawn on the 
authority satisfying the justices that additional works 
were being carried out to remove the pollution, and 
paying the costs of the Conservancy. 


Rivers Pollution Act, 1876. 
By Section 9 it is enacted as follows :— 


“The Conservancy Board constituted under the 
Lee Conservancy Act, 1868, shall within the area 
of their jurisdiction have, to the exclusion of any 
other authority, the powers for enforcing the pro- 
visions of this Act which sanitary authorities 
have under this Act. 

“The said Conservancy Board may also enforce 
the provisions of the Lee Conservancy Act, 1868, 
under the head or division ‘ Protection of Water’ 
by application to the County Court having juris- 
diction in the place in which any offence is com- 
mitted against those provisions, and such court 
may by summary order require any person to 
abstain from the commission of any such offence, 
and the provisions of this Act with respect to 
summary orders of County Courts and appeal 
therefrom shall apply accordingly.” 


The Conservancy Board, some years age, took pro- 
ceedings against a local authority under this Act, and 
obtained a conviction before its County Court judge. 

The objection to this process is, that after the expira- 
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tion of the notice from the Conservancy under their 
own Act, they must give a two months’ notice, under + 
the 1876 Act, before] commencing proceedings (see 
Section 13); thus additional delay is occasioned. 


Ler VALLEY SEWER SCHEME. 


This. subject was first introduced by the late Sir 
Joseph Bazalgette in a report which he made in 1867, 
recommending the construction of a main sewer from 
Hertford, down the Lee Valley, ending at Barking, 
with two branch lines called the “Barnet branch” 
and the “ Hornsey branch,” to take the whole of the 
sewage of the Lee Valley right away, and to be treated 
at Barking. That scheme was revived in 1882 by Sir 
Joseph Bazalgette, C.B., Major Lamarock Flower, and 
Messrs. Law and Chatterton, with the addition of a 
branch sewer to take the sewage of the River Stort 
Valley, and one called the “Waltham Abbey and 
Epping branch.” ‘The latter report and plan was cir- 
culated amongst the various local authorities, but 
nothing came of it. 

In 1897 the late Mr. Edward Rider Cook, the then 
chairman of the Lee Conservancy Board, feeling that 
the time had arrived when something further should 
be done to revive the foregoing scheme, brought the 
matter prominently before the Board. It was referred 
to the Parliamentary Committee, who made the follow- 
ing report :— 


Report of Parliamentary Committee. 


“28th January, 1898.—At a meeting of the Parlia- 
mentary Committee held at the Head Office on Fri- 
day, the 28th day of January, 1898. 


Present : 


“Edward Rider Cook, Esqre. (in the chair). 
“ Andrew Johnston, Esqre. 

“William Barnard, Esqre. 

“Arthur R. Prideaux, Esqre. 


“The minutes of the last committee meeting were 
read and confirmed. 


“The following reference from the Board of the 
26th November last was considered, namely : 


“<«That it be referred to the Parliamentary Com- 
mittee to consider as to conferring with the Local 
Government Board as to the necessity of a scheme 
being put forward for carrying the sewage of the 
lower part of the Lee Valley right away to 
Barking.’ 

“Tt may be interesting to the Board to know 
that in 1866 this same question was under the con- 
sideration of several of the local authorities. <A 
committee was formed representing the parishes of 
Tottenham, Hornsey, and East Barnet, and the 
visiting justice of the Colney Hatch Lunatic 
Asylum, upon the then drainage of those districts, 
and they called in the late Sir Joseph Bazalgette, 
engineer of the Metropolitan Board of Works, to 
assist them. 

“In 1867 he presented a report and plan dealing 
with the question on a more extended scale. His 
scheme was to have a main sewer from Hertford 
down to Barking, taking in all the towns en route, 
including West Ham, East Ham, and Little Ilford, 
with a branch sewer up to East Barnet. 

“This movement was suggested by the report of 
the Royal Commission on Pollution of Rivers 
(River Lee), 1866, when none of the towns in the 
valley, except Hertford and Tottenham, had any 
proper drainage systems. The main sewer was to 
be made to a large extent of concrete in lieu of 
brickwork—to be 4ft. 6in. in diameter to 3ft. by 
2ft., its general fall being 5ft. 6in. per mile; sur-  ~ 
face waters to be excluded. 

“The approximate estimate was £500,000, to be 
paid off in 40 years. Rate 10d. in the pound. 
The report does not say if that included any items 
for compensation, &c. The idea was to form a 
Commission or Board on which all the districts 
were to be fairly represented, including the two 
water companies and the Lee trustees, and the 
report suggests that there was ‘no doubt these 
three bodies would between them willingly contri- 
bute half the estimated outlay.’ 

“A public meeting was held at the Clerkenwell 
Sessions House, when the following places and 
bodies were represented :—Tottenham, Edmonton, 
Hornsey, Walthamstow, Leyton, West Ham, East 
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Barnet, Colney Hatch Asylum and East London 
Waterworks Company. 

“The Government was interviewed to see if they 
had any intention to introduce a general scheme 
for draining the Lee Valley, and if not, how far 
their aid might be calculated on in promoting a 
scheme of the character contemplated. The 
Home Secretary answered that ‘the towns must 
themselves take the initiative, and that the Govern- 
ment were not prepared by any general measure to 
relieve the various parishes from their obligations 
in respect of the provision of adequate sewerage 
works.’ The report was printed and circulated, 
but nothing further came of the scheme. The Lee 
Conservancy Act, 1868,’ passed, and, to comply 
with its provisions, the various towns and villages 
set about carrying out separate and distinct sewer- 
age schemes—each for its own district—and large 
sums of money were then, and have since, been 
expended on them. 

“In 1882 the Report of 1867 was extended and 
developed in a scheme and plan prepared by Sir 
Joseph Bazalgette, Major L. Flower, the sanitary 
engineer of the Lee Conservancy, and Messrs. 
Law and Chatterton. 

“The plan suggested an additional sewer going 
up the Stort Valley as far as Sawbridgeworth. 

“The total estimate, including compensations, 
land, etc., was a rate of sevempence in the pound, 
and, if West Ham was included, sixpence in the 
pound, for fifty years. The Report goes on to 
say on pages 9 and 10: 

“* At present we have each separate place 
with the necessity and responsibility of dis- 
posing of its own sewage with its chemical 
works and pumping station or its sewage 
land, as the case may be, all constant sources 
of anxiety and expense and liable at any 
moment to become nuisanices without con- 
stant and unremitting yigilance and care. 
As populations grow and the lands  sur- 
rounding these .works become requisite for 
building purposes the necessity and the im- 
possibility of their enlargement and exten- 
sion simultaneously become evident. In en- 
deavouring to deal with sewage within a 
residential neighbourhood the difficulties are 
ever increasing, and it is impossible to con- 
ceive any plan which shall be final and 
complete. 

“On the other hand by the construction 
of an intercepting sewer to convey the sewage 
away from the district all these difficulties 
are surmounted at once and for ever. We 
claim for the proposed remedy—finality and 
completeness—the Local Sanitary Authorities 
being relieved from all future trouble, anxiety 
and expense save only their annual rate 
which will diminish as the population of 
their district increases. 

“¢Tn order to carry into effect the scheme 
above described it would only be necessary 
to form a joint Board composed of repre- 
sentatives from the several places whose 
sewage has to be dealt with, to whom would 
be committed the construction and_ sub- 
sequent management of the outfall sewer 
and works, but this Board would in no way 
interfere with the internal drainage of these 
several places, which would remain as at 
nresent im the hands of the local sanitary 
authorities.” 

“This really sums up the whole situation, and 
even though the Conservancy may not be success- 
ful in getting the Government to take up the 
matter, it will put on record the fact that the 
Board have not been indifferent to the necessity 
of some such scheme being carried out, in the 
interests of all concerned. Of course it will be 
expected that some of the local authorities, 
who have expended large sums on their sewerage 
systems, will naturally raise strong objections to 
any additional outlay in that direction, although 
in years to come it may prove to be a great saving. 
Take Hertford—something must be done here 
sooner or later. Ware.—The lease of their sewage 
farm is just about to expire. Bishop Stortford 
is in difficulties and is anticipating an extra out- 
lay of thousands of pounds. Cheshunt sewage 
farm is saturated, and the effluent largely pol- 
lutes the intercepting drain, and the same may 
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be said of Enfield as well as many other places 
in the Valley, not forgetting the bad position 
and condition of Walthamstow at the lower end. 
Tottenham and Hornsey are now out of it, as 
they are joined to the metropolitan system, and 
it 1s anticipated that West Ham will be the 
same within a year or two. 

“The only complete remedy for all this is, as 
your sanitary engineer has been continuously 
pointing out for many years, to take all the sewage 
right out of the Valley. - 

“Your committee therefore beg to recommend 
as a first step— 

“That a memorial to the Local Government 
Board on the subject be prepared and that this 
report be referred back to the committee for that 
purpose.” 


Wust Ham Corporation (Bri. 


“On receiving a report from the Clerk as te his 
interview with Mr. F. HE. Hilleary, the Clerk of 
the Corporation, with reference to their proposal 
to obtain power to appoint a conservator, also as to 
the vacancy which has now occurred for a repre- 
sentative of local authorities by the resignation 
of Mr. Beck. 


“Your Committee recommend— 

“That the matter be further adjourned, and if 
the Clauses Nos. 48, 49 and 50 affecting this 
question be not withdrawn by the time allowed 
for petitioning that a petition be lodged accord- 
ingly. 

“The further consideration of Clauses Nos. 51, 
52 and 53 as to dredging and cleansing the back 
rivers about Stratford was adjourned. 

“Parliamentary Agent.—Your Committee re- 
commend— 

“That Mr. John Kennedy, Parliamentary 
Agent of Abingdon Street, S.W., be engaged as the 
Parliamentary Agent for the Board for this Session. 

(Signed) “Epwp. Riper Cook, 
“ Chairman.” 


“Lee Conservancy, 
“12, Finsbury Circus, 
“ Londion, E.C. 
“ Gentlemen, “10th March, 1898. 
“YT am directed by the Lee Conservancy Board 
to communicate with you in the following cir- 
cumstances, v1z. :— 


“One of the duties of the Board is, as you are 
aware, to preserve the purity of the water of the 
River Lee, and to prevent pollution, and, in 
arder to do this, they have continually to watch 
the methods of dealing with sewage by the various 
local authorities of the towns and districts situate 
in the Lee Valley; also from time to time, as 
necessity arises, to press upon those authorities 
the importance of making improvements in or ex- 
tensions of their systems or works. 

“Having regard, however, to the comparative 
smallness of the river, to the continually in- 
creasing population upon its banks, and to the 
greater attention now fortunately given to sani- 
tation, the Board has often diseussel the question 
whether the time had not arrived, when an end 
should be put to sewage, either directly or in- 
directly, finding its way into the Lee. Also, 
whether by the construction of a main sewer 
from Hertford to Barking, with a branch from 
Bishop Stortford, and another from the Barnet 
district, a mode of sewage disposal should be 
found, which would not only avoid all possibility 
of the River Lee being polluted, but would save 
the heavy annual expenditure of the various 
authorities in the treatment of the sewage, either 
by chemical means or by sewage farms. There 
are no doubt many difficulties to be encountered 
before such a scheme can be carried out, but the 
Board feel that an effort to do so should be made, 
and, as every sanitary authority in the Lee and 
Stort Valleys is deeply interested, they propose, 
as the first step, to ask each of them to send a 
small deputation to a conference in London, when 
the whole matter can be fully considered, without 
any responsibility being incurred by anyone. 
When such conference meets, it is desirable that 
every possible information that can be obtained 
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Upon that the following circular was issued to the- 
various local authorities : — 
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should be available, and my Board will feel very 
much obliged to your Board, if they will kindly 
supply me with answers to the enclosed questions. 
The information sought is intended, as probably 
you will hardly need to be assured, only to 
enable my Board to arrive at some general ideas 
as to the cost of carrying out such a scheme which 
will be laid before the conference when it meets. 
“My Board venture to solicit the hearty co- 
operation of your Board, in their efforts to 
grapple with a difficulty which sooner or later 
* must be dealt with, and which they feel will be 
more difficult and more expensive the longer it 


is delayed. 
“T am, 
“Yours faithfully, 
Sigd “Gro. CoRBLE, 
ae “ Clerk. 
(UP “tho ea ieeia caper ag iegas 


“P.§.—The authorities of the following places 
have had a similar letter sent to them, viz. :— 

“Hertford, Ware, Stanstead, Broxbourne, Hod- 
desdon, Bishop Stortford, Sawbridgeworth, Har- 
low, Roydon, Waltham Abbey, the Ordnance Fac- 
tory, Enfield Lock, Enfield, Edmonton, East 
Barnet, Friern Barnet, High Barnet, Colney Hatch 
Asylum, Southgate, Chingford, Woodford, Buck- 
hurst Hill, Leyton, Walthamstow, East Ham, and 
Ilford. 

“Hornsey and Tottenham were taken into the 
metropolitan system some years since, and now 
West Ham is making arrangements with the 
London County Council with the same object.” 


Some of the authorities replied to the foregoing, 
giving the information required, but others took no 
notice of it. 


The Conservancy afterwards addressed the following 
circular letter to the local authorities, viz. :— 


“Tee Conservancy, ; 
“12, Finsbury Circus, London, E.C., 
“12th August, 1898. 
“Dear Sir, 


“Tee Valley Sewer Scheme. 


“T beg to inform you that at a meeting held at 
this_office on Thursday, the 4th instant, to con- 
sider the question of a Lee Valley Sewer Sclieme, 
representatives from the following district councils, 
towns, etc., were present, namely :— 


“Ware Urban, Ware District, Hoddesdon, Hert- 
ford Corporation, Bishop Stortford, Cheshunt, 
Waltham Abbey, Enfield, Edmonton, Enfield 
Lock Royal Small Arms Factory, Walthamstow, 
Southgate, East Barnet, Friern Barnet, Ching- 
ford, Ilford, West Ham. 


and the 
namely :— 
“1. ‘That the representatives of the different 
local authorities, including the War Depart- 
ment, in the Lee Valley, here present, are of 
opinion that it is desirable that some scheme 
for the proper disposal of the sewage in the 
Lee Valley should be placed before the. local 
authorities for consideration and approval.’ 
“2. ‘That a committee, consisting of one re- 
presentative from each local authority, the 
‘War Department, and the Lee Conservancy 
Board, with the chairman as ez officio, be an- 
pointed to consider a scheme for the proper 
disposal of the sewage in the Lee Valley, to 
lay before the local authorities for considera- 
tion.’ 


following resolutions were passed, 


“Both resolutions were carried nem. con., those 
who did not wish to vote »eing Ware Rural, Ware 
District, and Edmonton. 

“Tn accordance with the second resolution, the 
Lee Conservancy Board will be obliged if your 
council will be good enough to anvoint a repre- 
sentative (and send me his name) to attend a meet- 
ing which will be held here on Thursday, the 6th 
day of October, at 2.30 p.m., further to discuss 
the matter. 

“Tam, Dear Sir, 
“ Yours taithfully, 


(Signed) “Gro. Conazz, Clerk.” 


Extracts from Minutes of the Lee Conservancy Board. 
Lee Valley Sewez. 


4th February, 1898. 


Report of Parliamentary Committee.—A report of 
the Parliamentary Committee entered on pages 66 to 
73 of the Committee Minute Book, Vol. 4, as to the 
reference from the Board, 26th November, 1897. 


“That it be referred to the Parliamentary Com- 
mittee to consider as to conferring with the Local 
Government Board, as to the necessity of a scheme 
being put forward for carrying the sewage of the 
lower part of the Lee Valley right away to Barking, 
and 


The Committee made the following recommendation, 
namely :— 


“That a memorial to the Local Government 
Board on the subject be prepared, and that this 
report be referred back to the Committee for that 
purpose” and 

It was resolyed— 


“<That the recommendation of the com- 
mittee be approved, and that the various local 
authorities interested be approached without 
delay as to having a conference on the matter, 
and that the clerk do confer with the chair- 
man as to this. On the suggestion of Sir 
Joseph Savory, Bart., 

It was resolved—— 


“<«That it be ascertained whether a room 
could be obtained at the Guildhall for the con- 
ference, and in the meantime certain informa- 
tion be obtained from the local authorities, 
as requested in the sanitary engineer’s re- 
port.’ ” 


14th October, 1898. 
Protection of Water. 
Lee Valley Sewer. Meeting of Sanitary Authorities. 


The Chairman reported that the following resolutions 
were passed at a meeting of representatives of the sani- 
tary authorities in the Lee Valley, held on the 6th 
instant, viz. :— 


“ That the question of the proper disposal of the 
sewage of the Lee Valley be now further considered. 
“That the offer of Major L. Flower and Mr. G. 
Chatterton, C.E., to place the details of their 
scheme before a conference ci the various sanitary 
authorities be accepted, supplemented, if possible, 
by some estimate of the practicability of com- 
bining the Districts of the Rivers Lee and Roding 
in such scheme, and the preliminary cost not to 
exceed 100 guineas for out-of-pocket expenses. 
“That a copy of the foregoing resolutions be 
- forwarded to the 21 sanitary authorities interested, 
and that each be asked to ccntribute a sum of 
five guineas towards the preliminary expenses. 
“That this meeting be adjourned to Wednesday, 
the 26th inst., at 2.45 p.m., to further consider 
the question.” 
The following were present at the meeting :— 











Sanitary Authorities. Represented by. 
Ware Urban - é - | Mr. T. Burgess. 
Hoddesdon b i - | Mr. T. M. Gardner. 
Bishops Stortford — - - | Mr. Jas. L. Wigan. 
Waltham Holv Cross - | Mr: W. Beck. 

Cheshunt - 2 ~ +t) MreT. As Hewitt. 

Enfield = - - - - | Mr. J. J. Wilson. 

Edmonton- - + =) Mr. J. Williams ’& Mr. EZ 
EK. Eachus, Engineer. | 

East Barnet = - - - | Mr. C. Gray. 

Southgate - - - . | Mr. E. E. Corke. 

Chingford - - (6s - | Mr. Ben. Crook. 

Buckhurst Hill- -  -'| Mr. E. H. Baily. 

Walthamstow - - = | Mr. John Anderson. 

East Ham - - : ‘Mr. Murty. — 


Royal Small Arms Pastor 
Enfield Lock - - - 


Major Stokes-Roberts,R. E. 
Essex County Council = - 


Mr. W. B. Whittingham. 


There were also present: Messrs. R. B. Croft (Chair- 
man), Andrew Johnston, A. R. Prideaux, John Abbott, 
and bo Beck (also representative of Waltham Holy 
Cross). \ ; 


MINUTES OF EVIDENCE. 


It was resolved— 


“That Mr. Andrew Johnston be appointed as 
the ‘representative of the Conservancy, to attend 
-owith the Chairman the 1eetings of the authori- 
ties.” 
It was resolved— 


“That the County Councils of Herts, Middle- 
sex, and Essex be asked to each send a representa- 
tive to the meetings of the authorities.” 

t Sanitary Engineer's Report. 
«The report of the sanitary engineer on the foregoing 
matter, and as to the preliminary expenses of pre- 
paring and submitting the scheme to the next meeting 
of the authorities, was read. 


28th October, 1898. 
Lee Valley Sewer Scheme. 


The Chairman reported that at the meeting of the 
representatives of the various sanitary authorities to 
consider the Lee and Roding Valleys sewer scheme, 
when there were present 17 representatives of various 
urban district councils, Mr. George Chatterton, C.K, 
Mr. Maurice Anderson, Parliamentary Agent, Con- 
servators, Mr. Richard B. Croft in the chair; Mr. 
Andrew Johnston, Mr. J. Abbott, Mr. A. Prideaux, 
Mr. T. Gardner, and Mr. Wm. Beck and Mr. Idris. 

After considerable discussion (see the shorthand notes 
of the proceedings) 

It was resolved— 

“That a copy of the report made by Major 
Flower and Mr. Geo. Chatterton on the scheme, 
with the Ordnance plan showing the lines of the 
proposed sewers, be forwarded to each sanitary 
authority interested, on their contributing a sum 
to cover the cost of the same, not to exceed five 
guineas in each case, this to be in addition to 
the five guineas previously required for ‘ prelim1- 

/ nary expenses.’ ” 

No guarantee being forthcoming for the amount 
necessary to cover the expenses of promoting the Bill 
in Parliament during the next Session, it was under- 
stood that the matter must remain in abeyance for a 
time. 

After a vote of thanks to the Chairman for presiding, 
the meeting was adjourned sine die. 


Report of Sanitary Enginesr, 28th October, 1898. 
Lee Valley Sewer Scheme. 


Conference on’ Main Outfall Sewer, Lee and Roding 
Valleys. 


“T wish to record the fact that a meeting of delegates 
from several authorities was held yesterday, when, as 
promised, I presented full plans of the proposed scheme 
and estimates which had been prepared in detail, 
a large cartoon of the districts affected, showing the 
line of sewer and branches, «nd alse a Bill and notices 
for application to Parliament. I also produced esti- 
mate of cost of depositing the Bill, framed on the out- 
of-pocket expenses cost only, which amounted to 
£2,500, or about £100 each for every authority affected. 
This would carry the matter up to the second reading. 
The chief part of the expense would be for referencing, 
Serving notices on owners and occnpiers, and printing, 
and it is mecessary, if this matter.is to go on, that 
£2}500 be guaranteed, £1,000 to be deposited at once, 
so as to be in a position to instruct the referencer to 
proceed on Monday with the work; the plans are in 
readiness, and only require to he aniended up to date in 
detail. 

“Of course the local authorities have no power, with- 
out consent, to guarantee this money, and meetings 
could not be held in time, and if we let: this special 
opportunity pass, it will, at least, lead to another year’s 
delay, and make the work all ‘he more difficult. 

' “The money would only be advanced and returnable 
out of the first moneys received after the Act is ob- 
tained. 

“Thave reason to know that the scheme will receive 
every support from those in authority, and I do trust 
that such an opportunity, which may never come again, 
will not be permitted to slip. 

_“T had the pleasure to introduce my colleague, Mr. 
George Chatterton, a son-in-law of Sir Joseph Bazal- 
gette, who superintended the West Kent main sewer, 
has just completed that of the Rhondda Valley, and 
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is carrying out the main drainage of Dublin ; and also 
Mr. Maurice Anderson, of Lewim Gregory and Ander- 
son, 6, The Sanctuary, ‘Westminster, Parliamentary 
Agent, who has drawn the Bill and notices. 

“ Our joint experiences at only out-of-pocket expenses 


is clearly to the advantage of the scheme. 


“As a matter of public health it is urgent. _Waltham- 
stow is getting into a fearful state, and is bound to act 
somehow. 

“Tt has been suggested that we only take the sewage 
below the intakes commencing at Enfield. 

“Again, as Hertford intends to oppose, and Ware 
seems indifferent, that we carry the main sewer up to 
Ware only, I reserve my opinion on these points, 

“The meeting adjourned sine die for the preparation 
of a printed report and maps for the consideration of the 
several authorities, on which the staff is now engaged, 
and this will, I trust, shortly be ready; but time’ and 
opportunity cannot be thrown away, and I venture to 
hope that someone interested will be found to guarantee 
the fund till the authorities subscribe. 

“Following the foregoing remarks I annex letters 
from Hackney Vestry, with analysis, which speak for 
themselves. 

“T also find from Mr. Angell that on the 19th instant 
much crude sewage was escaping from the mouth of 
Leyton Culvert into ‘Henniker’s Ditch,’ that communi- 
cates with the Channelsea: this is from the ‘storm 
overflow’ of Leyton sewers, which would be abolished 
by the joint scheme. 

“An idea was started that a joint district might be 
formed by Local Government Board Provisional Order 
under Section 279 of the Public Health Act, 1875, but 
the population of the districts being aver 25,000 each are 
beyond the limits, and it is only by a private Bill that 
we can get rid of the nuisance of sewage in the lower 
districts of the Lee, in which I fear we shall have a 
pestilence before long if matters remain unremedied. 
11th November 1898. 


Lee Valley Sewer Scheme. 


Local Government Board.—A letter from the Local 
Government Board, dated the 2nd instant, 121,985 K. 
1898, asking for information as to the result of the 
recent conferences of the sanitary authorities as to the 
proposed Lee Valley Sewer Scheme, also asking for a 
general map of the districts within the Lee, Valley, was 
read, and 


It was resolved— 


“That the reply of the Clerk of the 7th instant be 
approved.” 


5th January, 1900. 
Lee and Roding Valleys. 
Main Outfall Sewer Scheme.—The following letter 
from. the Local Government Board as to the “ Lee and 


Rodings Valleys Main Outfall Sewer ” Scheme was read, 
namely : — 


“160301 K 1899. “Local Government Board, 


“Whitehall, S.W., 
“1st January, 1900. 
“Si1r,—I am directed by the Local Government 
Board to advert to your letter of the 29th of Novem- 
ber last, and to state that they have not promised 
an inquiry in regard to the scheme for the drainage 
of the districts in the Lee Valley to which you refer. 
They instructed one of their Inspectors to visit’ the 
various districts which would have been interested, 
but they found that the general feeling was very 
much against such a scheme, and they see no 
present prospect of its being proceeded with, 


“T am, Sir, 
“Your obedient servant, 


(Signed) “Nort T. Kersaw, 
“ Assistant Secretary. 
“The Clerk of the Lee Conservancy, 
“12, Finsbury Circus, E.C.” 


16th March, 1900. 
Lee and Roding Valleys Main Drainage Scheme. 


Mr. Idris. 


Mr; Idris called attention to the question of the Lee 
and Roding Valleys Main Outfall Sewer, to which the 
Board had directed the attention of the various local 
authorities in the watersheds, and respecting which 


Mr. C. C. 
Hutchinson, 
Mr. 
G. Corble, 
Messrs. 
Clapham 
at Fitch, 
Mr. CL N. 
T'ween, 
Mr. W. C. 
Young, Mr 
R. B. Croft, 
Mr. E. B. 
Barnard, 
and Mr. H 
Nield. 
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R. B. Croft, 
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and Mr. H. 
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meetings thereon were held at the head office of the 
Board; and, after some discussion, Mr. Idris gave the 
following notice of motion for the next meeting, 
namely :— 
“ That in reference to the question of the proposed 
‘Lee and Roding Valleys Outfall Sewer,’ having for 
its object the taking away of the sewage of the 
districts in the lower part of the Lee entirely out of 
the watershed, and respecting which three con- 
ferences were held in 1898 between the Lee Conser- 
vancy Board and the various local authorities in- 
terested, a representation be again made to the 
Local Government Board, requesting them to insti- 
tute a further inquiry into the matter, in view of 
the increasing urgency of some such scheme being 
carried out in the interests of the public health.” 


27th April, 1900. 
Lee and Roding Valleys Sewer. 


Motion by Mr. Idris.—Mr, Idris moved, according to 
notice given, and Mr, Ivey seconded, and 


It was resolved— 


“ That in reference to the question of the proposed 
Lee and Roding Valleys Main Outfall Sewer, having 
for its object the taking away of the sewage of the 
districts in the lower part of the Lee entirely out of 
the watershed, and respecting which three confer- 
ences were held in 1898 between the Lee Conser- 
vancy Board and the various local authorities in- 
terested, a representation be again made to the 
Local Government Board, requesting them to insti- 
tute a further inquiry into the matter, in view of 
the increasing urgency of some such scheme being 
carried out in the interests of the public health.” 


22nd June, 1900. 


Lee and Roding Valleys Sewer Scheme. 
Local Government Board.—The following extract of a 
letter from the Local Government Board was read, 
namely :— 
“Tocal Government Board, 
“25th May, 1900. 


“The Board hoped they would be able to induce 
the above-mentioned authorities (Urban District 
Councils of Walthamstow, Leyton, and East Ham) 
to take joint action in the matter, but, as will be 
seen from the enclosed copies of letters which have 
been received from the three Councils, their efforts 
in this direction have been unsuccessful. 

“T am to add that the Board will now resume as 
a matter of urgency their consideration of the 
application of the Urban District Council of Wal- 
thamstow for sanction to borrow money for the 
execution of an independent scheme of sewerage and 
sewage disposal for the district to which reference is 
made in the letter from that Council, dated the 2nd 
instant. 


(Signed) “ Joun LitTHIBy, 


“ Assistant Secretary.” 


“ Leyton Urban District Council, 
“May 9th, 1900. 


“The Council, having given the matter careful con- 
sideration, are unable to appreciate the advantages to 
be derived by Leyton in joining in such a scheme as 
that suggested, having regard to the enormously in- 
creased expenditure which would be entailed thereby, 
and to the already heavy rates necessarily imposed upon 
the ratepayers. 

(Signed) “R. Vincent.” 


“ Rast Ham Urban District Council, 
“30th April, 1900. 

“My Council do not consider that they have anything 
to do with the matter until some scheme is agreed upon 
between Leyton and Walthamstow, and that scheme 
has received the approval of the Local Government 
Board. 

“When this has been done they will be prepared, as 
stated by them in the interview, to give it their very 
best consideration, and endeavour to carry out the 
wishes of the Local Government Board so far as théy are 
able to do so without detriment to their own district. 


(Signed) “CO, E. Witson.” 


Pi 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


“ Walthamstow Urban District Council, 
“May 2nd, 1900. 


“ The Council are still desirous of proceeding with the 
septic tank treatment, a scheme for the establishment of 
which has been before the Board since September last. 


(Signed) “KK. J. Cowen.” 
It was resolved— 


“That a letter in the terms suggested by the 
Sanitary Engineer be sent in reply.” 
21st December, 1900.—The Engineer of the Conser- 
vancy reported on certain letters he had received from 
the various local authorities, and reported the progress: 
of the negotiations as to the scheme. 
15th March, 1901.—The Engineer reported satisfac- 
tory progress of the negotiations with local authorities. 
ord May, 1901.—The Engineer again reported, and 
as to action of Local Government Board. 


28th June, 1901. 
Lower Lee Valley Sewer Scheme. 


Reported meeting of authorities at the Board’s office 
on the 10th instant, when the following resolutions 
were passed, namely :— 


“1. That this conference resolves to represent 
to their several councils the advisability of form- 
ing a combined District Drainage Board for deal- 
ing with the Lower Lee Valley Improvement.” 


“2. That this conference resolves that repre- 
sentation on the proposed Joint District Drainage 
Board be according to rateable value.” 


the meeting then adjourned until the 1st of July. 


The report of the clerk thereon was read, with the 
application for the permission of the Board to allow 
Mr. Tween, the engineer, to prepare the preliminary 
plans, surveys, estimates, etc., as reported on page 
139 ante and the resolution thereon passed. 

In considering this question, the Board were strongly 
of opinion that the time had now arrived when, in 
the interests of preserving the lower portion of the 
Lee from pollution, that they should use every means 
in their power to urge forward the carrying out of this 
scheme. 


Mr. Trenchard moved and Mr. Pryke seconded— 


“That the chairman be authorised to interview 
the chairman of the London County Counc], and 
take such other steps as he may think :dvisable 
to ascertain definitely whether in the event of a 
Joint Drainage Board being properly formed the 
Council will be prepared to admit the sewage of the 
combined district into the metropolitan system. 


12th July, 1901. . 
é Lower Lee Valley Sewer Scheme. 


The clerk reported that a meeting of the represen- 
tatives of the various district councils interested im 
the scheme had been held at the Board’s office on the 
1st instant, when the following resolutions were passed, 
namely :— 

“1. That this conference, having heard that 
the Lee Conservancy are about approaching the 
London County Council to obtain a definite reply 
as to whether the Council will be prepared to take 


into their system the sewage of the drainage dis- | 


trict. proposed to be formed, and on what terms, 
that the Council be asked to give a reply at the 
earliest possible moment so that particulars may 
be communicated to the delegates of the various 
local authorities interested. 

“That this conference stands adjourned until 
the Lee Conservancy receive a reply from the 
London County Council, and then a communica- 
tion will be made to each authority asking for the 
attendance of their representatives at another 
conference.” 


Mr. E. B. Barnard reported an informal interview he 
had had (by request of the chairman) with the chairman 
and deputy chairman of the London County Council, 
the clerk accompanying him, and after a discussion of 
the matter, the chairman of the London County 
Council intimated that if a combined.drainage board 


/ 


would communicate direct with the Council they would — 


consider as to whether they would be prepared to admit 
the sewage of the Lower Lee Valley into ithe metro- 
politan system. 


MINUTES OF EVIDENCE. 


The questions of the Board passing down the river 
daily the full quantity of water reserved to the naviga- 
tion, under the Act of 1855, and as to passing water 
over Lee Bridge Weir were also discussed. 

Reported that the next conference of the district 
councils would be held on the 15th instant, whereupon, 


Tt was resolved— 


“That Mr. Gardner and Mr. Barnard do attend 
the same on behalf of the Board.” 


26th July, 1901. 
Lower Lee Valley Scheme. 

Mr. Barnard, with Mr. Gardner, reported the pro- 
ceedings of the meeting of delegates of local auiho- 
rities at the head office of the Board on the 15th in- 
stant; also a conference between the delegates and 
the Main Drainage Committee of the London County 
Council on the 25th instant, 


Mr. Barnard moved— 


“That the Board take the necessary steps for 
preparing the necessary detail plans, surveys, and 
estimates of the scheme in order to assist and 
stimulate the local authorities to carry it into 
effect.” 


After considerable discussion, 
It was resolved— 


“That the matter stand adjourned until a reply 
is received by the local authorities from the London 
County Council.” 


Ath October, 1901. 
Lower Lee Valley Sewer Scheme. 


Mr. Barnard and Mr. Musgrave explained the posi- 
tion of affairs with the London County Council, who 
had promised a reply to the local authorities as soon 
as possible, whereupon, 


It was resolved— 
“That the matter stand adjourned.” 


18th October, 1901. 
Lower Lee Valley Main Sewer Scheme. 


Attention was called to the remarks made by Mr. 
A. M. Torrance, chairman of the London County 
ouncil, in his annual address, delivered at the Council 
on the 8th instant, as follows :— 


“West Ham has been included in the main 
drainage system of the,London County Council 
during the past year under powers conferred by 
Parliament, but the question as to the payments 
to be made by that district still remain unsettled. 
Steps are being taken to obtain contributions from 
districts draining into London without proper 
authority. The main drainage of London is so 
successful that many of the outlying districts 
beyond the county have been admitted to its advan- 
tage, and others are asking to be admitted. I con- 
fess I look with some degree of apprehension on 
this extension beyond: London of benefits belong- 
ing to London. The outlying places are not too 
ready to accept London’s guidance in matters where 
it is the predominant partner, such as water 
supply, and it is an open question as to whether 
it is right to allow these districts to participate 
in London’s organisation just where it is agree- 
able, and to be rejected where it is deemed not to 
be so advantageous.” 


Mr. Bruce, one of the members representing the 
London County Council, stated that the foregoing re- 
marks referred more particularly to the districts on the 
western side of London. 

On the foregoing question Mr. Barnard moved, ac- 
cording to notice given, and Mr. Nield seconded :— 


“That, looking to the polluted condition of the 
River Lee and tributaries, and to the necessity 
for taking the sewage of the towns and districts 
affected right out of the valley—also to the largely 
increasing population of certain areas—the Lee 
Conservancy Board, in conformity with the powers 
given by Section 89 of the ‘Lee Conservancy Act, 
1868,’ do assist the local authorities in carrying 
forward the ‘Lower Lee Valley Sewer Scheme,’ by 
at once preparing the necessary plans, surveys, 
estimates and Parliamentary notices at a cost of 
about £500, and that Mr. Tween, the engineer, 
do carry out this order and engage such assistance 
in the matter as he may require.” 
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After considerable discussion, during which it was 
urged that some immediate action was necessary or 
twelve months would be lost before any Parliamentary 
action could be taken, 


Mr. Pryke moved, as an amendment, and 
Mr. Gardner seconded, 


“That, looking to the polluted condition of the 
lower portion of the River Lee and tributaries, and 
to the necessity for taking the sewage of the towns 
and districts affected right out of the valley—also 
to the largely increasing population of certain 
areas—the Lee Conservancy Board, in conformity 
with the powers given by Section 89 of the Lee 
Conservancy Act, 1868, do assist the local autho- 
rities in carrying forward the ‘Lower Lee Valley 
Sewer Scheme,’ by preparing the necessary plans, 
surveys, and estimates at a cost of about £500, and 
that the local authorities interested in the matter 
be consulted from time to time. 

“Also that Mr. Tween, the engineer, do carry 
out this order, engaging such assistance on the 
work as he may require, and reporting to the Board 
thereon within three months from this time.” 


_ The amendment being put, the following voted fcr 
it, namely :— 

Messrs. Pryke, Gardner, Smith, Bruce, and 
Musgrave. 


The foliowing voted against it, namely :— 

The Chairman, Messrs. Barnard, Belsham, Nield, 
Oakley, and Lowndes. 

The amendment was therefore declared to be lost. 
The original motion being then put, 
It was resolved— 

“That, looking to the polluted condition of the 
lower portion of the River Lee and tributaries, and 
to the necessity for taking the sewage of the towns 
and districts affected right out of the valley—also 
to the largely increasing population of certain 
areas—the Lee Conservancy Board, in conformity 
with the powers given by Section 89 of the ‘Lee 
Conservancy Act, 1868,’ do assist the local autho- 
rities in carrying forward the ‘Lower Lee Valley 
Sewer Scheme’ by at once preparing the necessary 
plans, surveys, estimates, and Parliamentary 
notices, at a cost of about £500, and that Mr. 
Tween, the engineer, do carry out this order, and 
engage such assistance in the matter as he may 
require. 

A letter from Mr. 
October, 1901, on the 
Tt was resolved— 

“That with regard to giving any Parliamentary 
notices, Mr. John Kennedy be the Parliamentary 
Agent to act on behalf of this Board.” 


Ist November, 1901. 
Lower Lee Valley Sewer Scheme. 


The report of the Parliamentary Committee, dated 
the 26th ult, page 181 of the Committee Minute Book, 
Vol. 4, was read, with the recommendation as follows :— 


“Tt appearing that the various local authorities 
were awaiting a reply from the London County 
Council as to whether the Council would take into 
the Metropolitan system and deal with the sewage 
of the districts of the Lee from Waltham Abbey 
downwards, and that on receipt of that answer some 
time would necessarily elapse before the authcri- 
ties could consider and decide as to their line of 
action.” 


It was resolved— 

“That it be recommended to the Board that no 
steps be taken with regard to the publication of a 
Parliamentary notice for the ensuing session, but 
that the engineer do proceed with the survey, 
levels, referencing, etc., for the scheme as ordered.” 


John Kennedy, dated the 16th 
foregoing question, was read, 


Whereupon, 
It was resolved— 
“ That the report of the Pariiamentary Committes 
be received and adopted.” 


24th January, 1902. 
Tottenham Sewage Works. 


The sewage of this district is connected with tho 
Metropolitan system, but at times of storm there is wu. 
overflow of sewage into the River Lee (see reports of 
water bailiffs). 
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Ti was resolved— 

“That a letter be addressed to the Tottenham 
and Wood Green Joint Drainage Committee upon 
the subject.” 

Lee Valley Drainage Scheme. 

The engineer reported progress of the work of taking 
levels, sections, etc., of district from Waltham Abbey 
to London. 

Lee Valley Drainage Scheme. Suggested Extension. 

Referring to the minutes of the 18th of October and 
1st November, 1901, ‘by which the Board resolved to 
prepare plans, sections, etc., for taking the sewage of 
the towns and places from Waltham Abbey downwards 
right out of the Lee Valley. 

Mr. Barnard moved, and Mr. Trenchard seconded, 
and 

It was resolved— 

“That a separate survey be made and plans and 
sections prepared of the district comprising Bishop 
Stortford, Sawbridgeworth, and Harlow on the 
River Stort, with the view of intercepting the 
sewage of those places, and this without prejudice to 
the scheme for carrying the sewage of the towns 
and places below Waltham Abbey out of the valley, 
but that provision should be made for the connec- 
tion of the two schemes, should it be found desir- 
able to do so in the future. 

“Also, that the engineer be and he is hereby 
authorised and empowered to employ and engage 
such assistance as he may require to carry out the 
foregoing resolution.” 

Bishop Stortford Sewage. 

A letter from the Bishop Stortford Urban District 
Council by Mr. T. Swatheridge, the Clerk, dated the 
22nd instant, referring to the difficulties they have to 
contend with ag regards the disposal of their sewage 
(the same being the case with the towns of Sawbridge- 
worth and Harlow below them), and asking the Con- 
servancy to comprise in their survey for a Lee Valley 
drainage scheme the upper districts, as suggested in 
the foregoing notice of motion, was read, and referred 
to the engineer. 


21st February, 1902. 
Lee Valley Drainage Scheme. 
Resolved— 


“That a letter be written to the London County 
Council asking them on what terms they would take 
the sewage of the Lee Valley into their system, as 
they were hardly likely to give a reply to anyone 
but a properly constituted authority, and, further, 
that the Council be informed officially that as far 
as the Board is concerned, no person except their 
own officers has any authority from them to enter 
into negotiations or make any arrangements or pro- 
posals with regard to the scheme.” 


The engineer reported that Messrs. Pollard and 
Tingle, Engineers, of 51, Old Queen Street, S.W., who 
acted for the Lee Valley Drainage Commission, had been 
engaged by him to assist in making the surveys, taking 
levels, etc., and 

Ti was resolved— 

“ That this arrangement be approved.” 
West Ham and the Lee Valley Sewer Scheme. 

It was resolved— 


“That the West Ham Corporation be asked to 
approve of a line of sewer pipes to go through their 
district, in accordance with the plan now sub- 
mitted.” 


Channelsea River. Lee Valley Sewer Scheme. 


and Walthamstow. 

A letter from the Local Government Board, dated 
the 22nd ultimo, adverting to the Conservators’ letter 
of the drd August last as to West Ham, and asking for 
information as to whether any decision had been come 
to, as to forming a combined drainage district for the 
lower part of the Lee Valley, with a view to an arrange. 
ment being made for the discharge of the sewage into 
the Metropolitan system of sewers. Also as to the pre- 
sent position of the action taken in the High Court by 
the Leyton Urban District Council against the 
Walthamstow Urban District Council, was read. 

A letter from the Leyton Urban District Council, 
dated the 24th ultimo, stating that the injunction was 
still in force, but the operation was suspended to enable 
works for which sanction was obtained to be compleied, 
wag also read. if 


Leyton 


ROYAL COMMISSION ON SEWAGE DISPOSAL ; 


The Clerk reported that he had, on the 29th uifiimo, 
replied to the Local Government Board on sil these 
points, whereupon 

It was resolved— _ 

“That the answer. be approved.” 


18th April, 1902. 
Lee Valley Water Scheme. 


A letter from the London County Council, by Mr. — 


Gomme, the Clerk, dated the 11th instant, was read as. - 


follows :— 
“T have to inform you that the Council has not. 


yet arrived at any decision with regard to the drain~ 


age of the Lower Lee Valley, and, having regard to 
the magnitude of the questicns involved, I am afraid. 
that I shall not be able to send you a definite reply 
for a few weeks.” 

Mr. Smith, as representing the Council, explained 
the reason of the delay, the chief difficulty of the Coun- 
cil against giving a definite reply being the want of. 
information as to the amount of storm water to be dealt. 
with at the outfall. 


16th May, 1902. 

Lee Valley Sewer Scheme. 

The engineer presented the report, a copy of which 
is hereunto annexed, plans and estimates of the.scheme, 
as ordered by minute of the 18th of October, 1901, page 
245, ante. 

Also the report of Sir Alex. Binnie on. the same. 
Whereupon 


It was resolved— 


“That a copy of the reports and plans be sent te. 


the following, namely :— 


“Local Government Board. 

“ London County Council. 

“West Ham Corporation. 

“ Kast London Water Works Company. 
“New River Company. 

“Leyton Urban District Council. 


“ Walthamstow do. 
“ Chingford do. 
“ Hdmonion do. 
“ Southgate do. 
“ Enfield do. 
“ Cheshunt do. 


“Waltham Abbey do 
“Superintendent of the 
Factory. : 
“Superintendent of the Royal Gunpowder 
Factory. 
“with letter expressing the Board’s approval of 
Sir Alexander Binnie’s report.” 

As to the manner in which the Board will approach 
the local authorities interested, with a view to a con- 
ference on the subject, and also 

As to taking legal advise as to any, and if what, steps: 
the Board can take in the carrying out of the scheme, 


It was resolved— ad 
“That these questions stand adjourned.” 


Royal Small Arms 


30th May, 1902. 
Lower Lee Valley Sewer Scheme. 


Reported that copies of the reports and plans had 
been sent to the local authorities and others as ordered 
at the last meeting also to each Conservator. 


Mr. Smith, one of the representatives of the London 


Council, reported that the Council were taking a mez 


more favourable view of the question, and had referred _ 


it to the Local Government Committee and the General 
Purposes Committee. 


Letters from the Urban. District Councils of Enfield, Y 


Walthamstow, and Cheshunt, asking to be supplied with 
more copies of the reports, having been considered, 
Tt was resolved— mrs 
“That they be supplied with further copies at the — 
net cost of 10s. each copy.” SV 2ORTOU 
On the motion of the chairman, 
It was resolved— 
“That a committee consisting of Mr, Barnard, 
Mr. Bellsham, Mr. White, Mr. Nield, and both of 
the London County Council representatives be 
appointed to confer with the local authorities con- 
cerned with the Lower Lee Valley, etc., scheme.” 


¥ 


’ 
nd 


e 
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It was resolved— It was resolved— 


Mr. C. C. 
“ That the advice of Mr. Kennedy, W.S., the Par- “That in the opinion of the Conservancy the best //utchinson, 
liamentary Agent, be taken as to any and if what solution of the question of the purification of the Mr. 
steps the Board can take to assist in the carrying River Lee and tributaries in the neighbourhoods of G. Corble, 
out of the scheme.” ‘West Ham, Bow, Limehouse, and the East of pid revi 
It was resolved— London generally is the entire removal of the sewage bk Pitch 
“hatin ive th Ma concrins th effluents from the various towns and districts adja- yy, ~ y’ 
ee ee ny ore Lepore Uo tie cent thereto from Waltham Abbey and downwards 

Local Government Board, a special letter be written to and including Walthamstow and Leyton he aie 

upon the matter, and that they be asked to receive “That the Board having had plans, surveys, and ; peas ae 

a deputation from this Board. estimates prepared for a scheme to so deal with the #. B. Croft, 
sewage effluents, it is desirable that some practical Mr. EL. B. 


11th July, 1902. steps should be taken to further the carrying out of Barnard, 


Lee Valley Drainage Scheme. the scheme. — ‘ and Mr. H, 
Reported that the CTEM "olf this question met at eae ane to the eres) opinions of Counsel = Niel. 
Westminster on the 30th ultimo and consulted with fe © *arhamentary Agent, dated the 30th of 20 Oct. 1903. 


Mr. C. C. Hutchinson, Counsel, and Mr. John Ken- 
nedy, Parliamentary Agent, on the legal position of 
the Board in the matter. 

Reported that no replies had as yet been received 
from the local authorities fixing appointments with the 
Board’s committee to discuss the scheme. 

The engineer also reported an interview he had with 
Sir Alexander Binnie, as to the scheme. 

The following letters were read, viz., 80,009 K. Local 
Government Board :— 


“ Whitehall, 8. W. 
“ist June, 1902. 


“ Sir,—I am directed by the Local Government Board 
to advert to your letter of the 11th inst., with reference 
to the question of the disposal of the sewage of the 
districts situated in the lower part of the valley of the 
River Lee. 

“T am to state that the President has given the matter 
very careful consideration, and that the Board fully 
recognise the advantages which might be expected to 
accrue from such a combination of authorities as is 
suggested, if it was made with the assent of these 
authorities. Unless, however, the Lee Conservancy 
Board are in a position to show that the majority of the 
local authorities which it is proposed should combine 
for the execution of such combination, the President 
thinks that it would be useless to trouble the deputation 
from the Conservancy Board to attend at this office. 


~ J.am))Sir, 
“ Your obedient servant, 
(Signed) ‘“Joun Lrrutsy, 
“ Assistant Secretary. 
“The Clerk to the 
“Lee Conservancy Board. 


“635775. M. 


“ Local Government Board, 
“Whitehall, S.W. 
“8th July, 1902. 

“ Sir,—I am directed by the Local Government Board 
to advert to your letter of the 9th May last, and to 
inquire what. progress has now been made with regard to 
the Lee Valley Sewerage Scheme, and whether a reply 
has yet been received from the London County Council 
with respect to that scheme. 

“Tam, Sir, 
“ Your obedient servant, 
(Signed). “H.C. Monro, 
“ Assistant Secretary. 
“G. Corble, Esq., 


“ Olerk to the Leo Conservancy Board.” 
And it was resolved— 


“That the Local Government Board be informed 
in reply to their letter of the 8th instant of the 
position of affairs between the Conservancy and the 
local authorities interested in the Lee Valley Sewer 
Scheme, and that no reply had as yet been received 
from the London County Council upon the matter.” 

Also that a letter be addressed to the London County 
Council, with a copy of the foregoing letter, dated the 
8th instant, requesting the favour of a definite reply 
from them. 


Srd October, 1902. 
Lower Lee Valley Sewer. 

The report of the Parliamentary Committee, dated 
the 26th ultimo, as entered on pages 252 to 241 of the 
Committee Minute Book, V. 4, having been read and 
considered at great length, the following recommenda- 
tions or the Committee were agreed to, and 


6225. 


June last, when they advised that the Board are not 
empowered to expend any of the Conservancy Funds 
on the promotion of such a Bill, it being a matter 
for the local authorities to combine for that pur- 
pose, an application be made to the Local Govern- 
ment Board for their advice as to the course the 
Conservancy should pursue in the matter, and 
whether, in the event of their promoting a Bill, 
inter alia, to effect the carrying out of the Lower 
Lee Valley Sewer Scheme, the Local Government 
Board would, under the special circumstances of the 
case, indemnify the Conservators against the costs 
in connection therewith.” 


It was also resolved— 


“That the Local Government Board be requested 
to receive a deputation from this Board on the 
question at an early date.” 


dlst October, 1902. 
Lee Valley Sewer. 


Reported that the deputation of the Conservators 
waited on the Walthamstow Urban District: Council of 
this place on Monday, the 27th instant. Also that a 
copy of the shorthand notes of the conference would be 
sent to each member of the Board in due course. 

Local Government Board.—The following letter was 
read, namely :— 


“127878 K. 1902. 
“‘ Local Government Board, 


“Whitehall, 8. W., 


“20th October, 1902. 

“Sir,—I am directed by the President of the Local 
Government Board to advert to your letter of the 6th 
instant with reference to the question of the disposal 
of the sewage of the districts situated in the lower part 
of the valley of the River Lee, and I am to state that 
he is advised that it is for the local authorities con- 
cerned, and not for the Lee Conservancy Board, te 
determine in what manner the needs of their districts 
as regards sewerage and sewage disposal are to be met. 
The functions of the Conservancy Board in the matter 
would seem to be mainly those referred to in Section 89 
of the Lee Conservancy Act, 1868, and, this being so, 
the Board could not in any way make themselves parties 
to the promotion of such a Bill as is contemplated bv the 
Conservancy Board, 

“ Under these circumstances the President is unable 
to see that any advantage would be likely to result from 
the attendance of a deputation as suggested. 


“JT am, Sir, 
“ Your obedient. servant, 


“ Nort T. Kersnaw, 
“ Assistant Secretary. 


“The Clerk of the Lee Conservancy Board.” 


(Signed) 


Stepney Borough.—Mr. J. Bellsham reported that at 
a meeting of the Poplar Borough Council, held on the 
23rd inst., the following resolution was passed, 
namely :— 

“That this Council do petition the Local Govern- 
ment Board to assist the Lee Conservancy in pass- 
ing the Lee Valley drainage scheme through 
Parliament, believing that it is necessary to con- 
struct such works to remove from the River Lee, 
as far as possible, the sewage and sewage effluents 
which now find their way, directly or indirectly, 
into the river, the water being supplied to London 
for drinking purposes.” 


Norzr.—During October, November, and December, 
the committee of the Conservancy Board waited on the 
following local authorities and fully discussed the 


U 
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scheme. Copies of the shorthand notes of the proceed- 
ings are available. 


Walthamstow. 
Leyton. 
Edmonton. 
Enfield. 
Southgate. 


Cheshunt and Waltham Abbey declined to receive the 
Committee. 


6th March, 1903. . 
Lower Lee Valley Main Sewer Scheme. 


Mr. Alfred Smith, one of the representatives of the 
London County Council, reported certain proceedings of 
the Council which had taken place between the General 
Purposes Committee of the Main Drainage Committee 
of the Council with regard to this scheme generally, 
and the possibility of the Council co-operating with the 
Conservancy in some way to get the scheme carried 
through in the interests of the public health. That 
their engineer was in favour of the sewage being taken 
in the main drainage system. of the Metropolitan sewer 
than having a separate outfall into the Thames, and, 
further, that as the matter would be further considered 
by the Main Drainage Committee, he thought it would 
very much assist any further matters if the deputation 
from the Board could attend that committee and more 
fully place their views before them. 

Also that in any interview with the committee the 
full facts of the pollution from the storm water outlets 
at Old Ford should be brought forward and empha- 
sised. Whereupon 


It was resolved— 

“That Mr. Smith be thanked for his important 
communication and that the Main Drainage Com- 
mittee of the Council be asked to receive a deputa- 
tion from this Board, consisting of the Chairman, 
and Messrs. Barnard, Bellsham, Nield, White, and 
Trenchard.” 


lst May, 1903. 


Lower Lee Valley Sewer Scheme. London County 
Council. 


It was resolved— 

“That a letter be addressed to the London County 
Council, again asking, in reference to the minute of 
the 6th of March, 1903, whether they would re- 
ceive a deputation from this Board on the subject.” 


12th June, 1903. 
Lee Valley Sewer. 


As to the deputation from this Board waiting on the 
London County Council on the 25th instant, it was re- 
solved :— 

“That the same consist of the Chairman, Messrs. 
Barnard, Nield, Bellsham, White, Bruce, 'Tren- 
chard, and Smith, and that a meeting be held at the 
head office on Tuesday next, the 16th instant, to ar- 
range the course of procedure.” 


Also resolved :— ; 

“That power be, and it is hereby given, to 
the deputation to consult and engage such legal or 
engineering assistance as they may deem necessary 
in the matter.” 

Lee Valley Sewer Scheme. 
Deputation to London County Council. 


It was resolved :— 

“That it be pressed upon the Council that the 
only effectual way out of the difficulty as regards 
the pollution of the Lee is by the construction of a 
main intercepting sewer right out of the valleys, 
%oth of the Lee and Stort.” 


26th June, 1903. 
Lee Valley Main Sewer Scheme. 


A deputation from the Board, consisting of the Chair- 
man, Messrs. Barnard, Nield, White, Bellsham, Tren- 
shard, and Bruce, waited, by arrangement, on the Main 
Drainage Committee of the London County Council 
upon this matter. Mr. W. Goodman in the chair. The 
sommittee would not permit shorthand notes of the 
proceedings to be taken. After a few introductory re- 
marks by the Chairman (Mr. Croft), Mr. Barnard ex- 
plained, at length, the views of the Conservancy 1n re- 
ference to the scheme, and as to the necessity of a Bill 
being promoted by some sanitary authority, such as 
the London County Council, to divert the whole of the 
sewage right out of the district. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


10th July, 1903. 


The Conservancy addressed the following letter to 
the Royal Commission on Sewage Disposal : — 


(Copy-) 
‘Lee Conservancy, 
“12, Finsbury Circus, 
“London, E.C., 
“10th July, 1903. 


“Sir,—I am obliged for your letter of the 8th instant 
in reference to the request of the Lee Conservancy Board 
to give evidence before the Royal Commission on Sew- 
age Disposal, as to the sewage in the Lee Valley 
generally. 

“This question has, for the past thirty years, been 
one of very great dithculty and anxiety to the Con- 
servators, as well as to the local authorities. Nearly 
every known system has been tried, but not one, £ 
think I may safely say, has been a success in our water- 
shed. The Conservancy have long since come to the 
conclusion that nothing but a combination of the various 
authorities interested to carry a main sewer down the 
valley and entirely divert the sewage right away will 
remedy the evil. 

“To explain this, I cannot do better than to send with 
this a copy of an article which appeared in the ‘ Kast 
London Observer’ newspaper on the 25th of October 
last, and which accurately sets forth the situation. 

“As regards the sewage of the town of Hertford, the 
Conservancy have received a communication from the 
Local Government Board to the effect that it is hoped 
that the question may be referred to the Royal Commis- 
sion, and if that is done, the Conservancy may then be 
able, if the Commission desire it, to give them some 
assistance by their officers and chemist on the question. 

“There is little doubt that sooner or later the new 
Water Board established for London will have to take 
this matter into their serious consideration and bring 
all their forces to bear in the direction of solving the 
difficulty. | 

“T am, sir, 
“Your obedient servant, 


(Sed.) “Gro. Corsiz, Clerk. 


“The Secretary of the 
‘Royal Commission on Sewage Disposal, 
“ 39, Victoria Street, 
“ Westminster, S.W.” 


dlst July, 1903. 


The Valley Water Scheme. 
It was resolved :— 

“That it be referred to the Parliamentary Com- 
mittee to consider the whole question of the Lee 
Valley sewer, and to report upon the best and most 

" effective steps which might be taken to prevent the 
future pollution of the river.” 


11th September, 1903. 

At a meeting of the Board, held this day, the follow- 
ing letters were read, namely, from the Royal Com- 
mission on Sewage Disposal and the Board of Trade :— 

Royal Commission on. Sewage. 


“Royal Commission on Sewage Disposal. 
“39, Victoria Street, 
“ Westminster, S.W., 
“Ath August, 1903. 

“ Sir,—I am directed by the Royal Commission on 
Sewage Disposal to advert to your letters of the 1st and 
10th instant, and to say that they will be pleased to re- 
ceive the evidence offered by the Lee Conservancy in 
regard to sewage disposal in the Lee Valley. 

“The Commission would wish the evidence to in- 
clude information on the following points :— 

“(4) The constitution of the Board. 

“(p) The nature and scope of the powers of the 
Lee Conservancy in regard to pollution and the pro- 
tection of water supplies. 4 

“(c) The method of work adopted by the Con 
servancy for the detection and prevention of pollu- 
tion. 

“(p) The reasons why separate action on the 
part of the several local authorities has been un-— 
successful ; and | 

“(g) What alterations in the law the Conser- 
vancy consider desirable for the prevention of pol- 
lution and the protection of water supplhes. 


MINUTES OF EVIDENCE. 


“Although the Commission have specified these 
points, they direct me to say that they do not desire 
to exclude evidence on any other matters in connection 
with the prevention of pollution and the protection of 
water supplies which the Conservancy think shou!d 
be included. 

“he Commission have fixed Tuesday, the 20th of 
October next, at 11 o’clock, for the attendance of the 
witness or witnesses who will represent the Conser- 
vancy, and I am to request that a statement of the 
evidence which is to be submitted may be furnished to 
the Commission, not later than the 6th of October. 


“T am, Sir, your obedient Servant, 
(Signed) “i. J. Wri1is, Secretary. 


“G. Corble, Esq., 
“Clerk to the Lee Conservancy Board.” 


“Hertford Sewa ge— 


Board of Trade, 
“(Fisheries anil Harbour Depart.), 
“7, Whitehall Gardens, London, 8.W., 


“ August 5th, 1903. 

“ Sir, 

“Hertford Sewage. 

“T am directed by the Board of Trade to advert to 
your letter of the 1st ultimo, with reference to the ap- 
plication made to them by the Lee Conservancy Board 
under the provisions of Section 9 of the New River 
Company’s (Hertford’s ‘Sewage Diversion Act), 1854. 

“JT am to inform you that, in connection with the 
application by the Hertford Corporation for the sanc- 
tion of the Local Government Board to a loan for the 
purpose of carrying out the proposed scheme for the 
disposal of the sewage of Hertford, that Department 
has suggested to the Board of Trade that it would be 
desirable that the Board should request the Royal 
Commission on Sewage Disposal to consider the pro- 
posed scheme, and to state whether, in their opinion, 
the system proposed can be regarded as ‘ the best now 
known practicable process’ to which the sewage of 
Hertford ought to be subjected in compliance with the 
provisions of Section 8 of the New River Company’s 
(Hertford Sewerage Diversion Act), 1854. 

“Tn these circumstances, I am to inquire whether 
your letter of the 1st ultimo is intended to be regarded 
as a withdrawal of the application to this Department, 
or whether the Lee Conservancy Board merely desire a 
postponement of the consideration of the matter. 


I am, Sir, your obedient Servant, 
(Signed) “Watrer J. Howett. 
“The Clerk to the Lee Conservancy Board.” 


“Tee Conservancy, 
“12, Finsbury Circus, E.C., 


“12th August, 1903. 
“AH. 10559. : 


“Dear Sir, 
“Hertford Sewage. 


“Tn answer to your letter of the 5th instant, I am 
directed by the Lee Conservancy Board to say that 
they do not wish to withdraw the application made by 
their letter of the 1st ultimo, but to have the ques- 
tion postponed for further consideration, possibly by 
the Royal Commission on Sewage Disposal. 

“T also beg to inform you that the Commission have 
intimated to the Conservancy Board that they will be 
prepared to receive evidence from the Conservancy on 
the following points, namely :— 


“(a) The constitution of the Board. 


“(s) The nature and scope of the powers of the 
Lee Conservancy in regard to pollution and the 
protection of water supplies. 


“(o) The method of work adopted by the Con- 
servancy for the detection and prevention of pollu- 
tion. 


“(D) The reasons why separate action on the 
part of the several local authorities has been un- 
successful; and 


“(£) What alteration in the law the Conservancy 
consider desirable for the prevention of pollution 
and the protection of water supplies. 

. Although the Commission have specified these 
points, they direct me to say that they do not desire 
to exclude evidence on any other matters in connec- 
tion with the prevention of pollution and the protec: 
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tion of water supplies which the Conservancy think 
should be included. 


“T am, Sir, your obedient Servant, 
(Signed) Guo. Corsis, Clerk. 


“The Assistant Secretary, 
“Fishery and Harbour Department, 
“ Board of Trade, 
“7, Whitehall Gardens, S.W.” 


9th October, 1903. 

The engineer submitted a report and estimates and 
detailed plans of a proposed main intercepting sewer 
to take the sewage of the Lee Valiey from Hertford an:i 
Bishops Stortford downwards to Leyton, and conveying 
the same to disposal works to the east of Barking Creek. 
And it was resolved— 


“That a special meeting of the Board be held on 
Friday, the 16th day of October instant, at 12.30 
o’clock in the afternoon.” 


9th October, 1903. 
been received, viz. :— 


“Enfield Urban District Council. 
“Tee Valley Sewage Disposal. 


“That the Surveyor be authorised to give evi- 
dence, if required, to the effect that the council 
were of opinion that a combined scheme for the 
treatment of the sewage from the whole of the dis- 
tricts in the Lee Valley would be the best that 
could be adopted, and, provided the cost was rea- 
sonable, the council would view such a scheme 
with favour.” 

Bishops Stortford, Sawbridgeworth, etc. 

“That, subject to financial arrancements being 
satisfactorily adjusted, and to any additional ex- 
pense beyond the requirsments of the Public 
Health Act put on the local authorities in dis- 
posing of their sewage being borne by the water 
company or the Water Board, it is desirable that 
a main sewer should be constructed for the use vf 
the united districts of Bishops Stortford, Thorley, 
Sawbridgeworth, and Harlow.” 

Walthamstow has also expressed their approval of 
the scheme. 


16th October, 1903.—At a special meeting of the Lee 
Conservancy Board held this day, pursuant to a resolu- 
tion passed on the 9th inst., to consider the report and 
estimates and detailed plans submitted by the engineer, 
of a proposed main intercepting sewer, to take the 
sewage of the Lee Valley from Hertford and Bishop’s 
Stortford outwards to Leyton, and conveying the same- 
to disposal works to the east of Barking Creek. 


The following resolutions have 


It was resolved— 

“That the Board consider the scheme a reason-. 
able and practicable one, and which, with the sanc- 
tion of Parliament, would rid the Valley of the 
difficulties which have existed for many years past.’”” 


THE REASONS WHY SEPARATE ACTION ON THE 
PART OF THE SEVERAL LOCAL AUTHORI- 
TIES HAS BEEN UNSUCCESSFUL. 


The foregoing history of the attempts of the Con- 
servancy to bring about a combination scheme by the- 
various authorities speaks volumes as to the necessity 
for some general drainage area being formed. 

It has been shown in a former part of this memo-. 
randum that the separate action, particularly of the 
following authorities, has been altogether unsuccessful 
in properly dealing with the sewage of each district, 
and removing a nuisance which has existed for many 
years. To take the following examples :— 


Hertford - - Chemical Treatment. 
Hoddesdon - - Sewage Farm. A failure at 
times, 

Wormley- - - - The same. 

Waltham Abbey - - Thesame. Bad case. 

Cheshunt - - - The same. 

Enfield Lock. Royal Broad irrigation, Pollution at 
Arms Factory. times. 


In nearly all these cases where 
the sewage is treated by the 
land process, the farms have 


Enfield - - - - become thoroughly satur- 
Edmonton - - - ated and sewage sick. Pol 
Walthamstow - - lution is caused to the: 
River, and a great nuisance 
is created in the midst of 
very populous districts. 
Leyton - - - - Sewage treated by chemicals. 


only, Not always successful. 
U2 
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The failure of the Conservancy to bring about a 
combination of action on the part of the local authori- 
ties in the lower end of the Lee Valley particularly 
points to the necessity for some kig scheme being car- 
ried out jointly to rid these districts of a very bad and 
dangerous nuisance. The nly remedy ior this, so 
far as the Conservancy can see, is that the Local 
Government Board should promote a Bill to compel the 
authorities to combine to form a special drainage area, 
to deal with the sewage of the several districts in a 
complete manner, as indicated in the scheme laid down. 
for the drainage generally of the Lee Valley. 


WHAT ALTERATION IN THE LAW THE CON- 
SERVANCY CONSIDER DESIRABLE FOR THE 
PREVENTION OF POLLUTION AND THE PRO- 
TECTION OF WATER SUPIPLIES. 


Dealing first with the case of Hertford, there is no 
doubt that Sections 7, 8, and 9 uf the Act of 1854 should 
be repealed ; also Sections 101 (Luton) and 105 (Tot- 
tenham) of the “Lee Conservancy Act, 1868”; and 
this could be done by a Bill promoted by the 
Local Government Board. The Hertford Oor- 
poration would then be placed on the same 
footing as the other towns and places in the Lee Valley, 
and could be dealt with under the general powers ci 
the Board for the prevention of pollution, or by a 
Common Law action for nuisance, and could not shelter 
themselves under the clause which gives them power 
to turn their effluent into the river so long as it is 
treated by “the best known practicable process.” It 
is found that, although an effluent may be discharged 
from sewage works apparently innocuous, after mixing 
with the river water and the chemical effect of certain 
vegetable growths, and secondary decomposition, the 
result is to cause a foul condition of the river. 


The other point is, as indicated, for the Local 
Government Board to compel the authorities to combine 
and carry out some system of main drainage for the 
Lee and Stort Valleys, partica:arly having regard to 
the character of the neighbourhoods interested. Special 
financial provisions might be inserted in the Bill to 
ease the burdens of the local authorities by spreading 
the expense over a longer period of years. Such a 
course would be largely instrumental in reducing oppo- 
sition to the scheme. This the Conservancy, after over 
35 years’ experience, consider the only practical remedy 
for insuring, the purity of water from whieh something 
like one-third of the supply cf the drinking water of 
London is derived. 


GEO CORBLE. 
Clerk of the Lee Conservancy Board. 


Lee Conservancy Office, 
12, Finsbury Circus, Lendon, E.C. 


20th October, 1903. 


The following Reports are printed at the end of the 
volume :— 


(1.) Report and Estimates on the proposed Lower 
Lee Valley Main Drainage and Sewage Disposal, 
May, 1902. 


(2.) Report and Estimate, Intercepting Sewer and 
Sewage Disposal of Bishops Stortford, Thorley, Saw- 
bridgenorth, and Harlow, July, 1902. 


(3.) Report and Estimates of the Lee and Stort 


Meer Main Sewerage and Sewage Disposal, October, 
1903. 


19024.* (Chairman.) We will now ask you some sub- 
sidiary questions, and hear any subsidiary statements 
that you may wish to make. In the first place, I 
should like to ask you to tell us generally what you 
expect us to do for you. You have come to us by your 
own request?—(Mr. Hutchinson.) Well, my Lord, in 
approaching you the question of the Conservancy is 
somewhat peculiar; they are in a somewhat peculiar 
position. For a very long time, having regard to the 
fact that the Lee is one of the principal sources of 
drinking water supplied to London, they have seen that 
the rapid increase of population and the consequent 
pollution of the river is a question that that being used 
in the future, and even to-day, as a source which is 
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supplying at the present time not less than one-third of 
the drinking water of the whole of London. There are 
statements contained in the memorandum which has been. 
placed before you showing how they have endeavoured 
to use the powers given to them by their Acts at least 
in one instance to obtain a satisfactory declaration as to 
what should be done to alleviate one very serious source 
of pollution—I mean the pollution of the upper part of 
the River Lee above the Intakes of the East London 
Water Company by the sewage of Hertford, and no 
doubt, as you have gathered, there are powers vested in 
the hands of a Government Department to order an in- 
quiry the object of which would be to obtain a declara- 
tion as to what was the best known practical 
means, having regard to the circumstances, for 
the purification of that sewage. But the Government 
Department—the Board of Trade—have not seen their 
way, for reasons which they have stated in the corre- 
spondence—which I may say the Conservancy on their 
part do not regard as adequate reasons—to exercise the 
powers given them by the Acts of Parliament. And 
in the recent inquiry, in regard to this very sewage, 
where the Corporation were endeavouring to obtain a 
Local Government Board loan for the construction of 
certain works, the matter again came before not only 
the Board of Trade, but the Local Government Board ; 
and, as you have seen by the letters which have passed 
between the Conservancy and the Government Depart- 
ments, the Government Departments have rather shel- 
tered themselves behind your Commission to discharge, 
perhaps, if I may say so, the duties that are rather 
thrown upon them. by the existing law, and you will see 
that they say that we hope that the Royal Commission 
will make specific inquiry—I am giving the sense of the 
words they used—we hope that the Royal Commission 
will make specific inquiry as to what is the best. known 
practical means that should be adopted by Hertford. 
Whether you have considered that a point of detail of 
that kind with regard to a particular district is a mttter 
which comes within the purview of vour Commission at 
the present time, of course, I am not able to say, and I 
am not able, of course, to treat the matter from that 
point of view ; but I do wish to impress upon the Commis- 
sion on behalf of the Lee Conservancy that it does come 
within their general powers to examine into the condi- 
tion of the pollution of the River Lee, and to say, if 
they so found that the evidence supported it, in their 
report that they think that the Lee stands in a peculiar 
position, and that although general measures for the 
alleviation of the pollution might be applicable to other 
watersheds, I will go so far as to ask you to say it is a 
matter for serious consideration whether the valley of 
the Lee should not receive some special treatment. 


19024. May I ask whether you would put it in this 
general way that your object is to keep all sewage what- 
soever out of the River Lee ?—That, sir, is the ultimate 
object of the Conservancy, 


19025. And you hope that we may be ahle to help you 
in obtaining that object ?—Yes, if you thought that it. 
would help the general question of improving the London 
water supply. I would ask you then to examine into the 
circumstances that obtain with regard to pollution 
on the Lee, taking into consideration the fact that I 
have said that the whole of the water of the River Lee 
is by Statute, with the exception of 5,400,000 gallons per 
day, vested in two water companies, and so the actual con- 
dition of things is this, that, whether we like it or not, 
with the exception of these 5,400,000 gallons of water a 
day, it is open to the two water companies to take every 
single galion of water of the Lee, laden as it is with heavy 
sewage pollution, and supply it to the consumers of water 
in London. Now, we say. that is such a serious condition 
of things ; it has heen going on for so many ycars; it is 
by reason of the increasing population—rapidly in- 
creasing population of the Valley of the Lee becoming still 
more severe that we think that special measures ought 
to be taken here. We may say that the only measure 
that can adequately protect the Metropolitan water 
supply from the River Lee is the absolute exclusion of all 
sewage effluents from the river. I may even venture to 
point out to you this, that at the Inquiry at Hertford, 
where I had the honour to appear for the Conservancy 
cross examining the engineer for the East London Water 
Works Company, I put to him this emphatic question, 
** Looking at it (that is the purification) from an eco- 
nomic, scientific, and dietetic point of view, is it better to 
have partial prevention or absolute exclusion ? 2? and he 
replied to that, “‘ There can only be one answer to that, 
absolute exclusion.” 
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19026. Well, but supposing that you could have 
ssewage altogether excluded, that would mean that a lot 
of water would be excluded also ?—It would. 


19027. Would not that have a serious effect upon the 
navigation ?—I think not, because you see, my Lord, it 
is in this way, the quantity of water which is reserved for 
navigation has been already determined whatever might 
he the diminution in the quantity of water that wculd be 
passing down the River Lee, still that 5,400,000 gallons 
would require to be taken down. The quantity to be 
taken by the water companies for the purposes of the 
water supply is not a fixed and definite quantity, but it is 
any excess of that which is required for the purposes 
-of the navigation, and that has already been determined 
«that 5,490,000 gallons is sufficient. 


19028. (Sir William Ramsay). Might I interrupt for a 
moment and ask if the water companies’ intake would not 
be seriously prejudiced were all the sewage to be diverted 
from the River Lee ?—It would, Sir William, in this way, 
‘that they would be prejudiced that they would no longer 
be able to supply sewage for the purpose of water as they 
sare doing now. 


19029. In quantity ?—It would to that extent in 
quantity, the whole of the sewage that would be excluded 
from the river above the intakes of the water companies, 
of course, they would be deficient. Ot course, at the same 
dime they do not take their full quantity of water from 

the river now; they do not take the difference hetween 
the whole flow of the river and 5,400,000 gallons, so they 
would still have a margin to work upon. I do not know, 
my Lord, whether you have had this before you, the 
‘reports and estimates of the engineer to the Conservancy 
with regard to this Lee Valley scwer, which is intended 
‘to exclude the sewage, and if you would refer to 
the report, which is dated October, 1903, you will see 
some tabulated statements drawn out of the quantity of 
sewage and rainfall above the intake and below the 
tintake. If you refer to the second table, you will sce at 
the present time the dry-weather flow which would be 
vexcluded in 24 hours would be 1,207,000 gallons, so that 
‘Sir William would not be a very large quantity 7—No. 


19030. (Cnairman.) At the present moment you have 
no powers to exclude any sewage ?—No. 


19031. You have nothing but the ordinary powers of 
the law to prevent contamination ?—With regard to the 
whole of the local authorities, with the exception of Hert- 
ford, we come under the provision of the general law. 
- With regard to Hertford, they are in a special position. 
“There is only an obligation upon them to purify according 
‘to the Higgs’ process. That is the old lime process. Or 
upon a declaration of the Board of Trade obtained by the 
Conservancy, which I may again remind you the Board 
-of Trade have not seen their way to make, the best-known 
ypracticable process. 


19032. But how does that differ in practice from any 
other town, for example, you cannot prevent Ware, 
‘from sending their sewage into the river ?—N 0, 80 
long as they conform to the provisions of the existing 
law. But that is where we say, my Lord, that we are 
handicapped as the Conservators of the river. Even the 
‘powers, the most stringent powers of the existing law are 
not sufficient, always having regard to the fact that the 
Lee stands in a peculiar position, that so large a pro- 
portion of the Lee—the whole flow of the Lee, you may 
‘say—is entitled to be taken for London water supply. 


19033. Yes ; but for the moment is there any real dif- 
‘ference between the position of Hertford and the position 
of any other town ?—Yes, of course, if any other town 
‘transgresses we could. 


19034. All you could do with the Ware sewage is to 
make the Ware people treat it in the best practicable 
way ?—Yes. 


19035. You cannot keep it out of the river ?—We 
cannot keep it out of the river. 


19036. Well, then there is very little difference be- 
tween that case and Hertford ?—We could prosecute in the 
event of the effluent not being satisfactory in the case of 
Ware, but in the case of Hertford they are entitled still 
to use the old lime process unless we can show upon a 
“certificate of the Board of Trade that there is some other 
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process more practicable and better, and the Board of 
Trade have refused to hold that inquiry and to give that 
declaration. So that Hertford stands in this position, 
that if they choose now they need only adopt the lime 
process, and unless we get a declaration from the Board 
of Trade that there is a better and more practicable 
process our hands are tied. It is different in the case of 
Ware. If Ware were polluting by using the old in- 
efficient lime process, our remedy is against them by 
injunction to show they are polluting ; not so in the case 
of Hertford. 


19037. (Sir Michael Foster.) Is not the question not of 
the “ better * process, but of the best possible process ?— 
The best practicable process. 


19038. Not simply a better one ?—Not a better one. 
19039. But the best ?—The best known. 


19040. (Chairman.) All our inquiries tend to show 
that the sewage effluent is almost as dangerous, if not 
quite as dangerous, to drinking water as the sewage 
itself, and therefore I should very much doubt whether 
any town gets what you would call an effluent absulutely 
safe to go into drinking water ?—My Lord, that has 
been the position that our scientific advisers have taken 
up for years. They have said, notwithstanding that all 
these towns may purify their sewage to the full extent 
that science is able to afford the means of doing, the 
pathogenic germs are not destroyed. he risk to the lives 
of the population that depend upon the water supply is 
not removed, and from that point of view, to use your own 
words, my Lord, drinking of the sewage effluent is prac- 
tically as dangerous as drinking unpurified sewage, and 
it is for that reason that we have ventured to press this 
question of total exclusion of the whole of the sewage 
effluent from a source that is wholly allocated for drinking 
water. 


19041. It is quite clear that you have objects in 
view which can only be attained by legislation ?—It is so, 
my Lord. 


19042. And you hope that we may recommend such 
legislation as will enable you to carry out your object 7— 
If your Lordship would go to that extent, yes. 


19043. You have come hefore us with that object ?-— 
Yes. 


19044. (Sir Michael Foster.) Your position then, I 
understand, is this, that no known process for the treat- 
ment of sewage will reuder the sewage effluent fit to be 
discharged into drinking water, and since the Lee is 
practically drinking water for the Metropolis the whole 
of the Lee Valley is to be treated in a special nianner, 
namely, by the total exclusion of the sewage ?—-Yes, Sir 
Michael. 


19045. The difficulty which you are met with in the 
scheme which you are proposing is the want of com- 
pulsory power of various authorities to adopt that 
scheme ?—Yes. 


19046. And that is practically what you are asking for ? 
—Yes. 


19047. For legislation which throughout the whole of 
the watershed of the Lea will compel the authority to 
adopt a scheme, the essence of which is total exclusion of 
the sewage from the rivers ?—Yes, 


19048. That is your position ?—That is our position; 
and it is with that hope that we come before you, that 
you will see from the memorandum which we have 
placed before you that such special circumstances exist 
that it deserves a special recommendation that some- 
thing ought to be done. 


19049. The special circumstance is really your con- 
tention that no process for the treatment of Sewage 
will render the sewage effluent fit to be discharged into 
water used for drinking purposes ?—Yes. 
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19050. (Mr. Power.) You have reasons to be. dis- 


contented with the methods adopted by other places 
besides Hertford in dealing with their Sewage, You 
have chemical or bacteriological tests showing that they 
do not comply with the standard you have fixed to 
be observed ?—Oh, yes; and if you will refer, Sir, to 
the memorandum, you will find that there is a number 
set out extending over several pages, and I may just 
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mention an instance that has lately occurred. It is 
within the recollection of the members of the Commission 
that the Government Powder Factories are situated at 
Waltham Abbey, above the intake of the East London 
water supply—some three miles above—and the cordite 
factory is also situated there. The Secretary of State 
for War is at the present time, only three miles above 
the intake, according to our view very seriously polluting 
the Lee. The chemist will tell you that he has found 
that such quantities of material (waste material) were 
run into the River Lee that when he evaporated it to 
dryness, it actually exploded, and we have no power at 
all against the Secretary of State for War. By Sections 
of the Lee Acts, he secures perfect immunity, and then 
I apprehend upon common law grounds we could not 
touch him at all, so that, so far as pollution is concerned 
from the Government Department at Waltham Abbey, 
we are perfectly powerless, and the water supply three 
miles above the intake of the East London Water 
Works Company is being polluted with the refuse 
material from the cordite factory. 


19051. Is the pollution in large bulk, do you know, 
besides being offensive ?—Seven pipes, I am told, dis- 
charge. Mr. Young, who is here, I think has considered 
that the pollution is a serious element of pollution. Is 
that so, Mr. Young? (Mr. Young.) The quality of the 
pollution. 


19052. I suppose that it was the effluent from one of 
these pipes which exploded ?—(Mr. Hutchinson.) Yes ; 
not a sample from the river. 


19053. These places which are named in the table to 


which you have just referred, I suppose most of them 


at your instance—at the instance of the Conservancy— 
have adopted measures for dealing with their sewage. 
Have they been urged to do so and pressed to do so, 
and are they still uniformly unsatisfactory ?—They have 
been pressed to do so, and in many instances they have 
endeavoured to comply to the extent of their ability, 
which of course is frequently measured by questions of 
finance, but our view is that the processes that are adopted, 
even the best of them, for the reasons which were indicated 
to me by Sir Michael Foster, are not sufficient, having 
regard to the special circumstance that the Lee is a 
source of drinking water. 


19054. Notwithstanding that you have urged these 
people during a number of years to adopt the best known 
practicable methods ?—Yes. 


19055. (Sir Michael Foster.) Might I ask, have you 
had a report as to the bacteriological condition of the Lee, 
in respect toits course above and below the intakes ?—No, 
there is none. The water companies will have that. 


19056. Are you aware whether there has been any 
bacteriological examination ?—I am not aware, and I do 
not know whether the water companies’ reports would 
show that; whether they would show the bacteriological 
condition of the river, or the bacteriological condition 
of the water they supply just before it is supplied 
diluted with well water. 


19057. But that is rather an essential point; that is 
the crux of the whole matter, is it not ?—That is a very 
important point. 

19058. (Sir William Ramsay.) I suppose your attempts 
to purify the Hertford sewage involved a considerable 
amount of expense ?—Yes; on one occasion, as was 
pointed out in the memorandum, the Conservancy 
embarked upon litigation which cost them no less than 
£6,000, and which was entirely abortive. 


19059. And that deterred you from proceeding against 
any other towns ?—As we are a poor body the lesson 
was sufficiently severe. 


19060. You have been, I suppose, taking the best 
practicable course. You say you think that the whole 
of the sewage ought to be diverted and none of it flow 
into the Lee, but faute de mieux you have proceeded 


against towns in order to get them to adopt the best — 


practicable means ?—Yes. 


19061; But you wish; of course, that they should be 
prohibited from discharging any sewage whatever into 
the river ?—Our standpoint is that the best known 
practicable means is not sufficient for the Lee. 

19062; On whom would the expense fall if such a 
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course were adopted ?—On the local authorities who: 
would make use of the sewer. Of course they would at. 
the present time have to spend a certain amount of 
money in purifying. The amount that they expend in 
purifying, which I may remind the Commission is a 
very important burden upon a community, instead of 
being devoted to purification, which we say is useless, 
would be devoted to taking the sewage entirely away. 
No doubt it would add somewhat to the burden of the- 
ratepayer, but we say ultimately not much, if anything 
at all, having regard to the increase of population, and 
if under the special circumstances Parliament should allow 
the expense to be spread over a term of 60 years instead 
of over only 30 years, the full term which the local 
Government Board is permitted by law to give, the 
expense would be greatly diminished. 


19053. Do the ratepayers of the Lee gain any monetary 
benefit from the fact that their water is taken by the 
London Companies ?—Not one farthing. 


19064. Then would it not be more just that the expense 
of purifying the Lee should fall on the water companies ?— 
The companies are not now in existence, the Metropolitan 
Water Board has taken their place. 


19065. The Metropolitan Water Board ?—Then the: 
burden would be thrown over the whole of London 
instead of over the communities which produce the- 
sewage. 


19066, But the object is to purify the London water ?— 
The object is to purify the London water. 


19067. And is it fair to throw the expense of purifying 
the London water on a comparatively small district. 
from which the London authorities derive their supply ? 
I think that is a matter, Sir William, for serious considera- 
tion. I may remind you that principle has already been 
recognised, because the water companies under the Lee 
Conservancy Acts are already compelled to contribute a 
sum of something like £2,000 a year to the expenses. 
incurred by the Conservancy in preserving the purity of 
the water. 


19068. Could that contribution be applied to the- 
payment of interest on loans ?—I want to make myself 
perfectly clear, Sir William. The water companies pay 


a sum of money about £8,000 a year by way of water~ 


rents for the privilege of taking the water, and £2,000 a 
year for “ Protection of Water ” purposes. 


19069. I am quite aware of that, but are these rents. 
applied to cover interest and any permanent expenses- 
incurred in diverting the sewage ?—Oh, no. 


19070. So then, after all, the ratepayers of the Lee: 
district would have to provide a large part of that sum ?— 
Yes. Of course the question comes in whether, having: 
regard to the increasing requirements, the process of 
purification which they will be compelled to adopt would 
not be more burdensome and more costly by effluxion of 
time, but I am assuming that the processes that are 
adopted now cause a greater burden than the old-fashioned 
crude processes would have cost the community, and that. 
of course is a factor which you must set off against the 
other circumstances which you have indicated in con- 
sidering whether the burden of any additional expense: 
should be borne by the whole consuming community 
of London. 


19071. It appears to me to be a case for adjustment,. 
and that the residents in the Lee district would be com- 
pelled to pay what they naturally would pay for the- 
ordinary disposal of the sewage, but that any additional! 
expense should fall upon the water works authorities 7— 
Yes. 


19072. I should like to ask one question of Mr. Young.. 
Perhaps he can possibly answer it. He spoke of the- 
fact that the nitro-glycerine gets into the river ?—(Mr.. 
Young.) Nitro-cellulose. | 


19073. The nitro-cellulose which gets into the river. 
Is it in a solid state or a liquid state ?—In suspension. 


19074. Entirely in suspension ?—Yes. 


19075. Are you aware of any experiments that have’ 
been made for the purpose of removing it? I presume: 
the suspended matter can be entirely removed by fil- 
tration ?—Quite so, yes; 
filtration. 
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19076. Nitro-glycerine, however,. would not be wholly-— 
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removable by filtration; there would he a certain part 
soluble ?—Yes. It seems to me there is a possibility 
of its being discharged. 


(Mr. Hutchinson.) I should just like to say, Sir William, 
pursuing the question you put to me whether the extra 
expense of exclusion might not be borne by the water 
consuming community, it has to a certain extent been 
recognised in principle, because I have just remembered 
that the New River Company undertook works at their 
‘own cost in the neighbourhood of Hertford to the extent 
of something like £40,000. In addition to that, lower 
down the river the East London Water Company have 
incurred a large expense upon the construction of what 
they call the special intercepting drain, in order to take 
the sewage water whick comes from defective sewage 
farms below the intake. Your principle has been recog- 
nised by the London Water Company to that extent. 


(Sir William Ramsay.) Thank you. 


19077. (Colonel Harding.) From what source do these 
‘various communities above and below the intake which 
you refer to in these tables get their water supply ? Do 
they get it from streams which fall into the Lee, or do they 
-get it from wells or from a distance ?—(Mr. Hutchinson.) 
From a variety of sources, Colonel, but the majority of 
‘them get it from the wells. 


19078. In the same shed ?—-In the same water-shed 
And many of these wells are not deep wells, and do not 
yo into the chalk, but derive their water mainly from the 
ssurface strata. 


19079. Then am I right in concluding that the water 
withdrawn from these shallow wells would naturally tind 
its way if it were not so used into the stream of the Lee ? 
—I think it would. Some, of course, are in the chalk : 
but with regard to those that are in the chalk in the 
higher part of the water-shed it has long been a disputed 
question, particularly in Parliamentary water enquiries, 
whether some of that water does not pass already into 
‘the Lee through springs in the bed of the Lee, but as the 

* position stands at present they draw their water-supply 
from wells, the water of which in many cases would 
directly pass into the river, and that water after being 
used by them is now passed into the river as sewage. 


19080. Some of them who do not draw from wells 
probably will derive their supply directly from streams 
‘that flow into the Lee, or possibly from the River Lee 
-itself ?--Only in the smaller communities, the villages 
-and peopie of that kind. 


19081. Should I be right in taking it that the water 
‘supply which is used by these various communities is 
water which would naturally fall into the Lee ?—Yes, in 
‘the majority of instances. 


19082. Then I would like to ask you, and this is the 
-object of the questions that I have been asking you, 
whether the withdrawal of the 40,000,000 gallons of water 
:a day which you estimate would be the amount withdrawn 
‘at the present time, or whether the withdrawal of 
100,000,000 gallons a day, which is the ultimate amount 
syou expect will have to be withdrawn—whether so 
‘large a withdrawal of water which naturally would 
flow down the Lee will not affect very seriously the 
navigation of the Lee, and largely reduce the volume of 
‘its fow ?—Well, lam informed by the engineer that these 
are circumstances which he and those who are associated 
with him have taken into their serious consideration, 
-and after examining into the whole of the circumstances 
they do not consider that the proposal for an exclusion 
ssewer would at all injuriously affect the navigation of 
‘the Lee. 


19083. (Sir Michael Foster.) Or the drinking supply ? 
—Or the drinking supply. 

19084. Because there have been times, have there not, 
‘when the supply from the Lee has been below what it 
-ought to have been ?—Yes. 


19085. (Colonel Harding.) And that, may [ take it, 
has been carefully gone into, and it is clearly understood 
that the withdrawal of so much as 100,000,000 gallons 
‘during the 24 hours would not adversely affect the Lee 
- any way ?—Mr. Tween says that is so. (Mr. Tween.) 
Yes. 

19086. (Sir Michael Foster.) Should we have in very 
‘Jong dry seasons an ample supply of water for the districts 
coi: London that are now supplied by the Lee ?—(Mr. 
Hutchirsun.) So it is considered. 
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19087. (Colonel Harding.) The Lee is not an important 
stream, is ib ?—An iniportant stream ? 


19088. Yes ?—From what point of view ? 
19089. Well, what is the size of the Lee at Ware ? 


What is the width of the stream there 7—(Mr. Tween.) 
Between 50 and 60 feet, Sir. 


19090. Is it deep ?—We maintain about five feet. 


19091. Have you ever estimated what at exceptional 
times of flow is the volume of the stream ?—The New 
River Company take an average of 22,000,000 gallons 
a day from the river at Hertford, and in addition to that 
we pass down the quantity necessary for navigation. 


19092. Then can you give us any idea of the amount 
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weather I should say we pass, roughly, about 1,000,000 
gallons for navigation, and they take 22,500,000 
gallons. (Mr. Hutchinson.) May I just interpose a 
moment. Colonel? If you will reter to that table again 
upon which you based your question you will see that 
the 100,000,000 gallons to which you directed my 
attention is not sewage, but it is sewage and rainfall.* 


19093. I quite appreciate that, but it is water, polluted 
water which you propose to divert from the River Lee 
to some point very much further down ?——Yes. 


19094. To a point in fact close to the confluence with 
the Thames ?—Yes. 


19095. In other words it is a lurge volume which you 
propose to withdraw from the River Lee and to take 
away from the useful purpose which it now serves ?—It 
may be more valuable. 


19096. Will you explain that? —(Mr. Tween.) 
You will see the dry weather flow from Waltham- 
stow and Leyton; Walthamstow 7,000,000 and Leyton 
5,000,000. That all flows into tidal water. It does 
not flow directly into the navigation, it flows into back 
streams running into Stratford and then down to Bow 
Creek.* ; 

19097. You said that is inclnded ?—-It is included in 
the total, Sir; it does not affect the navigation. 

19098. Therefore the withdrawal would not 
important as I suggested ?—-Yes. 


be so 


19099. J think it is necessary to ask you these questions: 
because I remember that on a former occasion when it 
was proposed to carry an intercepting sewer of this kind 
it was said it meant ending the existence of the stream. 
I do uot suggest that this means ending the existence 
of the Lee as a river, but I was rather anxious to find out 
whether it would at all seriously affect the navigation 
of the Lee for general purposes ?—In dry weather, the 
flow we propose to intercept above the intakes would be 
only 2,700,000. 


19100. Then the object of carrying out the scheme 
would be to get a better river by improvizg the condition 
of the River Lee ?—Yes. 


19101. But your objects are not exclusively for the 
purposes of water supply ? I mean you are not coming 
before us to-day on behalf of the Hast London Water 
Company 7—(Mr. Hutchinson.) No. We act in the 
interests of the general health of the whole inhabitants 
of the water-shed. 


19102. Then we are to gather that your idea in desiring 
to see a scheme of that kind carried out is that you do 
not think there are sufficient. practical means of purifying 
the sewage ?—Such is the evidence we have been enabled 
to gather. 

19103. At Hertford they have what you refer to 
as the somewhat old-fashioned system of. chemical 
precipitation ?—.Yes. 

19104. Do you know of any improvement upon that 
or of any modern progress in the direction of sewage 
disposal ‘which would bring about better results than 
that from chemical precipitation _—Well, that of course, 
as we say, is a duty that was cast upon the Board of 
Trade, and the Board of Trade have said, ‘‘ No, we won’t 
decide it, we want you to go to the Royal Commission 
to decide it for us.” 


19105. But before you come to the Royal Commission 
to decide this or before you ask the Board of Trade to 
decide it for you, had you not as a Rivers Conservancy 
thought it necessary to make enquiries on your own 
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account as to the most recent and improved methods 
which might have been brought out for sewage disposal ? 
—Yes, so we had; but what is the position, we are 
powerless to enforce them. 


19106. Then the position is that you do know of 
better means of sewage disposal than the antiquated one 
of Hertford, but you are not able to make your authorities 
adopt them ?—Given that we had a free hand to select 
a process which we considered would give the best known 
practical results, we could go to Hertford and do better 
than they are doing now, but even then we say that if 
Hertford water is to be used for the purposes of drinking 
water in London, we know of no process that will make 
the Hertford Sewage harmless, totally harmless, for the 
purposes of drinking water. 


19107. You mean you know of no process that would 
absolutely withdraw the bacteria from the effluent ?—Yes. 


19108. But is it necessary to go to the point of absolute 
withdrawal, is it not possible to reach some point which 
would be ‘sufficient? JI do not know if you are aware 
that it was proposed—you probably know much more 
than I do about it—it was proposed to have sand filters 
as the final process of dealing with the sewage effluent at 
Hertford ?—-Yes. 


19109. And have you any knowledge how far sand 
filtration, if it is effectively carried out, will reduce the 
number of bacteria in the effluent ?—I helieve that sand 
filtration will materially reduce the number of bacteria, 
but sand filters are liable to accident, and one accident 
even for a few hours will pollute the whole water supply 
to the east of London and result in disaster. As we regard 
it, Colonel, in the one case you are trusting to something 
that may go wrong, and from one isolated instance 
disaster may follow. In the other case, the means that 
we consider would be the best, having regard to the special 
circumstances, were absolutely secure. 


19119. What I am trying to find out is whether even 
in your own minds there is not some practicable alternative 
to this scheme of carrying an intercepting sewer right 
away to Leyton, and I ask myself whether in view of the 
population, representing only akout 370,000 persons, and 
it being spread over a very considerable area, it is not 
possible for these various communities, by adopting a 
modern and effective system of sewage treatment, to bring 
about so considerable a purification as would relieve 
the waters of the Lee from the danger with regard to 
their water supply provided always that there is filtration 
by the water companies?—Well, if I may put it in a 
rough and ready way this is not one of the cases wherein 
with a multitude of counsellors there is wisdom. If we 
could induce the whole of the authorities to adopt pre- 
eisely the same process, and that process one which had 
been ascertained to have given a practically perfect result, 
I think that our case would be weaker; but when I 
assure you,that we are dealing with an innumerable, a 
comparatively innumerable number of communities, all 
of whom have different views, we never know where we 
are. 
19111. Is this scheme that you are approving itself 
thoroughly practicable ? It proposes to add, does it not, 
from 10d. to over 13d. in the pound to the rates of these 
various districts ?—I do not know whether it proposes 
to add that to the rates.* 


19112. On the last page of the document which has 
been placed in my hands, I find the table upon which the 
expenses of the scheme are worked out, and it is suggested 
that if a loan is borrowed for thirty years the rate would 
be 13}d.; and if borrowed at 60 years, or part of it 
borrowed at 60 years, the rate would be 104d. in the 
pound ?—-That is the total rate for the whole of the sewage 
disposal. At the present time a considerable portion 
of that is paid, and in many instances, no doubt, exceeded 
by the present methods of disposal.* 


19113. Then you think that the cost of this scheme 
would be actually in some places possibly less than the 
authorities would be put to if they carried out separate 
schemes ?—That is our view, and as the population is 
rapidly increasing and the value of property is also 
rapidly increasing, the burden of course would become 
proportionately diminished in relation to the increase 
of population.* 


19114. (Sir William Kamsay.) Then you have nu 
further expense ?—No further expense. That is our 
View. 

: 
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19115. (Colonel Harding.) With regard to the question 
of the purity of the Lee the results which have been 
brought about are fairly satisfactory, are they not, even 
from the point of view of the pure water supply by the 
Fast London Water Company ?—I believe the water 
examiners say so. 


19116. And, therefore, if each of these communities 
were to carry out a sufficient system of sewage treatment 
we may imagine that the results of analyses of the Hast 
London Company’s water supply would be still better ?— 
Our view is that there you are trusting to a broken reed ; 
you are trusting to something that may go wrong at any 
moment; a small accident may quickly grow into a big 
disaster. 


19117. (Sir Michael Foster.) Is your scheme perfectly 
free from all possible accidents ?—According to our 
view, yes ; because the whole of the sewage is absolutely” 
removed from the river. 


19118. Your sewer might leak ?—It would not leak 
into the river, it would leak into the surrounding ground: 


19119. And thence into the river 7—Ultimately. 


19120. (Colonel Harding.) None of the ground over 
which you propose to carry your sewage is mined ground, 
is it ?—None. 


1912!. Is it sound ground ?—Sound ground. 
19122. Is it liable to subsidences of any kind ?—No. 


19123. You do not apprehend any trouble with the 
sewage ?—No, I think not. The subsidence of sewers: 
is absolutely an unknown factor. 


19124. Then in carrying this flow away from your 
own midst to the neighbourhood of the outfail from the 
valleys of the Thames, you are throwing this burden 
really on the Thames ?—We are admitting the sewage 
which of course would be treated in the same way that. 
the sewage of London is now treated into a huge volume 
of tidal water. 


19125. You think no nuisance or difficulty is likely 
to arise from adding to the original burdens of the Thames: 
this additional burden ?—Our view is that in that direc- 
tion there is nothing to be apprehended. I may remind 
you that the condition of the Thames since remedial 
measures have becn adopted by the Metropolitan Board 
of Works and the London County Council have shown 
immense improvement as regards its sanitary condition. 


19126. Is an objection likely to be made by the Thames. 
Conservancy or any bodies interested m the neighbourhood 
of the Thames at your proposed outfail to the scheme: 
which you are proposing ?—That of course we cannot say, 
but I should apprehend not, because at the present time 
I may remind you that of the whole of this volume of 
sewage a large portion of it, as we say, is unpurified at all,. 
and goes into the Thames several miles higher at Black- 
wall, where the flow of the Thames is not nearly equal 
to what it is at the proposed point of discharge. So 
that as far as the interests of the Thames are concerned,. 
it would be a transference of something that actually 
exists now in a thickly-populated neighbourhood into: 
a larger volume of tidal water where there is no population: 
at all. ¥ 


19127. But it would be proposed of course that this. 
great flow through an intercepting sewer should be treated - 
near its outfall in an effective way ?—Yes, not less effective’ 
than the present means adopted by the London County 
Council. * 


19128. Would not that be liable to accident in the 
same way as you suggest? An independent sewage 
works would be liable to accidents ?—It might be, but. 
that accident would be inconsequential. a 


19129. It would be very much more serious, would it 
not ?7—I think not. 


19130. Since it might possibly stop the purification. 
of this huge flow of sewage ?—Perhaps I misapprehended 
you. Did I understand an accident to the process of 
purification ? , 

19131. You said to me in answer to a previous question. 
that your objection to independent sewage works at these 
various places was that they were liable to get out of 
order. Well, would not this big sewage works of yours 
be equally liable to go out of order ?—It might be. But 
it would not be accompanied by the same results. In 
the one there is danger to health and danger to life ; in 
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the other no such danger. The discharge is not into a 
supply of drinking water but it is practically into the sea, 
and then I may remind you that the total discharge of 
the sewage into that huge volume of tidal water would 
be only some 24 millions a day, and that would be ex- 
cessively small; it is a negligible quantity compared 
with the tidal flow at the point of discharge. 

19152. That is probably the dry weather flow ?--The 
dry weather flow. 


19133. But the pollution would be very considerably 
more; in fact it would be a hundred millions ?—-But 
I suggest the polluting factor is the same whether it is 
dry weather or wet weather flow. 


19134. I am not quite sure you are right there, Mr. 
Hutchinson. Are not the subsequent dilutions them- 
selves as polluting as in the drv weather flow ?—If it is 
used as a source of drinking water, yes; if it is turned 
into a tidal volume, no. 


19135. But, surely, whether it is used for one purpose 
or the other does it not affect the amount of pollution 
brought down by dilution ?—We look at the question 
of pollution in relation to the use to which the stream 
is put into which the sewage is discharged. <A pollution 
that wonld be an inconsequential and negilgible quantity 
and not worth taking notice of in a stream not used for 
drinking water would be a serious thing in the case of 
a stream used for drinking water. 


19136, Then have you any likelihood of obtaining the 
consent of all these various authorities to the large 
intersecting sewer ?-—To the consent of some of them, 
yes ; to the consent of the whole of them, no; and that 
is one of the main reasons which has induced us to coma 
here to obtain from you, as the Lord Chairman has put it, 
an expression of opinion which would be of use to us, 
in order to enable us to get powers which would compel 
these local authorities to unite upon some such a scheme. 


19137. Then briefly you think, that in a case like this 
of the Lee, where the withdrawal hy intercepting sewer 
of a large volume would not affect the navigation or 
the utility of the river or any purpose it is best, instead 
of the local authorities carrying out the sewage purification 
works to have it done wholesale at some point lower 
down ?—Yes. 

(Sir William Ramsay.) Will you allow me to put one 
question ? 

(Chairman.) By all means. 


19138. (Sir William Ramsay.) Have you considered 
the possibility of sterilising the outfall of sewage effluents, 
and making it compulsory not merely that the best 
known methods of purification should be adopted. but 
that the whole of the sewage effluents should be sterilised 
before they go into the Lee ?—We have hardly thought 
that this is within the region of practical politics. 


19139. I am not at all sure it is not; it is merely a 
question of expense—what would cost least ?--Total 
exclusion would cost least as far as our present knowledge 
is concerned. : 

19139*. (Sir Michael Foster.) Have you gone carefully 
into the various methods of sterilisation ?—Perhaps 
Mr. Young will answer that question. 


19140. Or is it simply a chemical sterilisation ?—(Mr. 
Young.) I know the processes are in operation in several 
places. 

19141. Do you know the Maidenhead process ?—-The 
sterilisation process. 

19142. Is that the process adopted at Maidenhead ?— 
No, Sir, it was used at West Ham and has been disused 
now for some years. It was a precipitation process, 
known as Wollheim’s, in which lime and herring brine 
were used, and by which the effluents were rendered 
perfectly sterile, but after exposure for a day or two they 
became putrid. Sida 

19143. Is your opinion of sterilisation based merely 
upon that particular process ?7—No, I have no opinion 
upon sterilisation; I do not profess to have an opinion. 

19144. (Sir William Ramsay.) We have very good 
evidence that it would cost something like £1 per million 
gallons to sterilise the ordinary better class sewage 
effluent. Would that make it possible to complete with 
your suggested main drainage scheme ?—From the money 
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19145. From the money point of view ?—I am not 
able to express an opinion. 

(Mr. Hutchinson.) £1 per million gallons a day, 
reckoning on 24 million gallons, would mean £25 a day, 
and that would be about £9,000 a year. 


(Mr. Young.) £13,000. 


(Sir William Ramsay.) Yes, it would be close upon 
£13,000 a year. 


(Mr. Hutchinson.) £13,000. 


19146. Well, taking it at that, is that anything like 
the cost to which you are put ?—We estimate the work- 
ing expenses at £14,609.* oe Nga 

19147. Of course this would not do away with the 
necessity of purifying in the ordinary way. You have 
to get a reasonably good sewage effluent first ; it would 
be an additional cost of £13,000 ?—Then I think there 
is no question on the figures placed before you, that the 
absolute exclusion would be absolutely the most 
economical.* 4; @ 

19148. (Sir Michael Foster.) T am not sure how in 
your scheme you propose to deal with the storm-water ?— 
Storm-water. Mr. Tween, will you tell the Commission. 
You take the present scale of dilution before discharge at 
six volumes. 


19149. What proportion of the storm-waters are you 
proposing to take into your sewers ?—Will you answer 
that question, Mr. Tween? (Mr. Tween.) Six volumes 
of the dry weather tlow. The sewer is designed to 
carry six volumes of the dry weather flow. 


19150. And the rest would go straight into the drinking 
water ?—The rest would be dealt with as storm-overflow- 
plots down the valley. If the sewer was overcharged, 
if it ever did get so. 


19151. That is stated in your report, is it ?-—(Mr. 
Hutchinson). What page is that on about the storm- 
plots? (Mr. Tween.) Storm-plots are not put into the 
report. 


19152. You propose to adopt a separate system ?—Yes. 


19153. So a great deal of the storm-water then would 
go direct into the river 7?—Jown from the roads and so on. 


19154. And that is bacteriologically most objection- 
able, is it not ?—(Mr. Hutchinson.) Vo the same degree ? 


19155. I won’t say to the same degree, but I mean 
you are exposing yourself. There is evidence that 
ordinary storm-water of that kind does contain or may 
contain a very considerable number of bacteria ?— 
Doubtless. 

19156. So that your drinking water would not be 
under those conditions. absolutely beyond suspicion ?7— 
The scheme, of course, to that extent would not be 
perfect. 

19157. (Chairman.) I should just like to ask you 
whether you have had any communications with the 
new London Water Board ?—-Well, my Lord, I was 
going to say that one of the members of the Lee Conser- 
vancy who attends before you here to-day, Mr. Barnard, 
is a member of the Water Board, and I was going to 
suggest to your Lordship whether there might not be 
some question connected with the relation between the 
Conservancy and the Water Board which might be put 
to Mr. Barnard, and I should also like to say that another 
member of the Conservancy, who is present here to-day, 
Mr. Nield, is a member of the Middlesex County Council, 
another important body with whom the Conservancy, 
of course, have relations with regard to the purity of 


water. 

19158. I think the Commission would be glad tc hear 
any remarks that these gentlemen may wish to make 
(Colonel Harding.) My Lord, before we pass on to thax, 
may I just ask for information which I think may be 
useful to this Commission. What is the policy of the 
Lee Conservancy in regard to trade etiluents? Is the 
Lee valley one in which there are very few manufactories 
—Compared with some of the other rivers in regard 
to which you have considered this question, the trade 
effluent question in the Lee is not so important a question. 
as the one of the sewage from sewage works. 


19159. (Sir Michael Foster.) Is it not increasing Mr. 
Hutchinson ?—I was going to say that in the lower part 
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of the valley of the Lee the manufactories are rapidly 
increasing. 

19160. I see from the railway as I travel on it a very 
large building being put up by Sir John Brunner, or 
that he is connected with ?—Yes, so that the question 
of trade effluent will become more pressing in the future 
than it is at the present moment. 


19161. (Colonel Harding.) What is the policy of the 
Lee Conservancy with reference to manufacturing 
pollutions ? Do they find they can readily stop them. 
Have they the necessary powers, and can they exercise 
those powers without undue delays, and in fact, are they 
able to secure the stoppage of manufacturing pollutions ? 
—In the majority of instances we have been able to deal 
by amicable means with manufacturers, and to secure 
the river against any serious pollution from that source. 
Of course, with the exception of the one I specially 
mentioned, that they have no power to deal with. 


19162. That is the Enfield Works ?—The 


powder factory. 

19163. But I should say that the trade effluents from 
such a manufactory would not be important, would it, 
though the domestic sewage might be, but that particular 
factory would not be likely to turn out any trade effluent 
which would trouble you, would it ?—You will see in the 
chemist’s report in the memorandum that he regards 
that pollution as rather a serious thing. 


19164. Is it a trade pollution ?—Well, it is a trade 
pollution really. 

(Mr. Yonge.) There is the manufacture of small arms 
an cordite. 

19165. (Colonel Harding.) I should not have expected 
that you would have had any great difficulty in stopping 
trade pollution ?—There is no great difficulty, but, of 
course, the ordinary friction occurs. There is difficulty 
in bringing pressure to bear on them, but I might say 
we have had no great difficulty in stopping that source 
of pollution. 

19166. Will you tell me what has been the policy of 
the authorities in your district as to receiving trade 
effluents into the sewers ?—They take them. 


Royal 


19167. Upon conditions 7—That question I am not 
able to answer. No conditions. 


19168. Upon payment ?—No, I am told no payment. 
Of course, I might point out that the manufacturing part 
of the Lee is almost wholly confined to the tidal portion 
of the Lee, to the portion below the water company’s 
undertaking. 


19169. Have you breweries at Hertford ?—It all goes 
into the sewers. 


19170. (Sir Michael Foster.) But are not the manu- 
factories increasing above the tidal portion? Have not 
several new manufactories been started above the tidal 
portion ?—I think, Sir Michael, you may say that the 
manufacturing community is rapidly increasing the whole 
of the way up from Tottenham to Waltham Abbey. 


19171; That is above the tidal portion, of course ?— 
That is above the tidal portion. The major portion of it 
is below the intakes. 


19172. (Colonel Harding.) Do you consider that your 
powers with regard to stopping manufacturing pollution 
are sufficient ?—We went to Parliament, I think, in 
1900, and we obtained provisions then that remedied 
defects that were known to exist before. 


19173. What is the course that you take? Do you 
give notice to the manufacturer that he is polluting the 
stream and call upon him to abate, and what is the next 
thing if he does not do it ?—There are no separate sewers 
from these factories running into the river, I am told. 

19174. You cease to deal with the manufacturer and 
deal with the local authority ?—We seek to deal with the 
manufacturer. 


19175. May I ask you this final question, whether from 
your experience of the Lee Board in the Rivers District, 
it is advisable that their effluent should be dealt with 
by the Conservancy rather than by the individual traders 
themselves ?—We think that the manufacturing effluent 
would be better dealt with by the authorities and dis- 
charged through the public sewers. 


19176. (Chatrman.) May I ask, Mr. Barnard, whether 


: 


you are in favour of the Jee Conservancy’s scheme ?-— 
I am in favour of a general scheme of this character. 


19177. Do you think that the body you represent 
would view it favourably ?—They have done so, and, 
further than that, for a period of 30 years the previous 
members of a similar body called the Trustees or the 
Conservancy Board, as the case might be, from time to 
time have done the same thing, and they have placed 
on record through Parliamentary Committees their 
adhesion to this as practically the best solution of dealing 
with their river. 


19178. Have you any views as to whom the cost of 
this action would fall on ?—I have very strong ones. I 
consider that the local authorities should be called upon 
up to the point of the intake of the water companies to 
bear the cost which they might reasonably be asked to 
bear to bring their water up to the condition required 
by the Rivers Pollution Act, and when they go beyond 
that then the persons who would gain through the 
improved quality, namely the water consumers, the 
water companies or the Water Board should be called upon 
to pay that difference. Following the question that this 
gentleman asked, there are three or four illustrations of 
where the water companies have already done this. The 
New River Company, to a very large extent, diverted 
this self-same Hertford sewage that Mr. Hutchinson has 
spoken about, and in that diversion at a huge cost they 
agreed to pay the Hertford Corporation a contribution of 
£600 a year for the maintenance of their sewage works. This 
they have done for 34 years, and are doing to-day. Well, 
they carried this intercepting drain called the Manifold 
Ditch beyond their intake Well, besides that, the East 
London Company has in three instances, I believe—they 
first of all had to alter their intake from somewhere in 
the neighbourhood of Lee Bridge, and in doing that they 
made an intercepting drain from Ponder’s End to Totten- 
ham. They subsequently altered the intake again, and 
they made another intercepting drain or added to the 
present one which carried off the sewage of Cheshunt 
beyond their intake. Now to-day they have found that 
the outcome of this Manifold Ditch at Hertford was so 
dreadful that they have made a contract—the Hertford 
Corporation with the East London Company—to carry out 
the whole of the Hertford sewage works for a period of 30 
years, they receiving from the Corporation the sum of 
£700 a year for so doing, the effect of that being this, 
that one water company pays Hertford £600 a year, and 
Hertford pays to the other water company £700 a year, 
so that the net result is a cost to Hertford of £100 a year, 
to be relieved of its sewage by the two water companies, 
and the East London Company is wishing to spend— 
they are prepared to spend—a sum of £30,000 at the 
present moment in order to deal with this sewage. Well, 
it is in connection with that, roughly speaking, that we 
are here to-day. We protested that the method they 
proposed to adopt was not efficient. 


19179. (Sir William Ramsay.) Might Task who these are 
of whom you are speaking ?—The Conservancy Board; 
They protested before the Local Government Board inquiry 
that the schemewas not efficient, and the Report shows it 
went through various Government Departments until it was 
referred here, so that my contention is that it affords an 
illustration that the water companies have contributed 
for such a purpose, and therefore they ought to con- 
tribute or the owner of the water ought to contribute 
whatever is his proper proportion of the cost which the 
local authority can be called upon to bear under the 
Rivers Pollution Act. 


19180. (Chatrman.) What will be the position with the 
New London Water Board? Will Hertford pay them 
£700 and receive from them £600 ?—Exactly. The new 
Water Board will step absolutely into the shoes and the 
contracts of both companies. As I understand it, I am 
a member of the Water Board, the Board has no con- 
tract of that character, so that on balance it will simply 
mean wiping one off and the payment by Hertford of 
£100 a year for 30 years. 


19181. Then the new Water Board itself has not yet 
considered this scheme ?—In no shape or form, excepting 
this ; that I understand that when the time comes next 
week for the commencement of the arbitration between 
the Companies and the Water Board, the Water Board 
will advance the theory that either the Lee, as a source 
of supply must be abandoned, or else welcome the pre- 
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ription that we are advocating to-day is the urgent 
nd imperative necessity, and that the water companies 
hould be debited with the amount required for this 
purpose, as otherwise they could not be selling an article 
that was pure. 


19181.* You think the Water Board is going to advance 
that ?—I believe so; I gather so. I should like to say 
this, if | may, I have no authority to speak for the Water 
Board in any shape or form, but I am called as a witness 
by the Water Board, and in the proof which I have sent 
in, which I understand they accept, that theory is 
advanced. It is clear I am only speaking for myself. 


19182. (Sir Michael Foster.) You believe that will be 
the attitude of the Water Board ?—I believe so. 


(Chatrman.) Well, gentlemen, [ do not know whether 
there is anything more that any of you wish to say ? 


(Mr. Nield.) All I am going to say is this. I come here 
by the authority of the Middlesex County Council. We 
have, of course, an interest in this river so far as our very 
large populations around the banks are concerned. The 
county of Middlesex begins at Clapton and runs away on 
the western bank of the river right up beyond Enfield, and 
the populations have abnormally increased—the popula- 
tions at Tottenham and Edmonton. The last census as 
compared with the previous one shows an alarming 
increase, if I may say so, of working-class people. The 
place is spreading very rapidly ; it is almost wholly covered 
in certain parts of Edmonton with small buildings occupied 
by people who require protection in matters of this sorty 
I would also like to say, my Lord, a number of deputations 
were formed to wait upon each one of the authorities 
before whom the upper and the lower schemes have been 
put and, as instancing the very great pressure the County 
Council of Middlesex, who had no power at that time to 
promote a Bill in Parliament, were given the power by the 
Local Government Board in this way, that they were 
promised not to be surcharged in the event of the Bill 
not going through in 1898 when, in consequence of the 
shocking condition of the river Brent, it became necessary 
to take some steps, so I do mention that as showing that 
the authorities are alive, as they should be alive, to the 
necessity of purifying streams in proximity to the large 
urban population, and that nothing short of a scheme 
of this sort can possibly relieve the danger which threatens 
these large working-class populations along the banks of 
the river. There was a very serious epidemic of small-pox 
at Tottenham in 1898; in Enfield and Tottenham and 
Edmonton it was extremely severe, which was due to the 
offensive smell from time to time arising from the leakage 
from the Enfield sewage farm. In times of flood, and 
there have been a great many floods this year, the whole 
of this district has been water-logged and sewage has been 
absolutely seen to float upon the surface, and but for the 
question of cost there is no doubt that Edmonton would 
have been very glad to adopt the scheme. In Enfield they 
spoke very favourably of it, and on the whole it had an 
extremely favourable reception. 


19183. Then we may take it from you that the Middlesex 
County Council are in favour of a scheme of this sort ?— 
Oh, perfectly. 

(Mr. Barnard.) I would like to say one thing, my Lord, 
and it is this—briefly it has been mentioned here to-day— 
what makes the matter so much more difficult now is that 
the East London Company have formed, I think, two 
enormous reservoirs that practically impound between 
2,000,000,000 and 3,000,000,000 gallons of water. They 
have further got powers up to 7,000,000,000 or 
8,000,000,000 gallons. Well. now, these reservoirs are fixed 
nearer to London, more in the neighbourhood of Totten- 
ham, but no doubt the effect is they can only be filled in 
flood time, and all our sewage farms, throughout the 
length of this valley, I believe every one of them, were 
simply flooded more than once this year with this Hertford 
sewage. I myself went and saw it. The navigation we 
will say is there ; the Manifold ditch here, and the New River 
here, and all three were one level sheet of water—all three of 
them. Many of us in this room saw it flowing simply one 
level mass of water, and all the sewage farms throughout 
the valley were overflowing right into the stream, rushing 
headiong down to the East London intake. Now, if lam 
not treubling you, what I want to speak of is this, that all 
through the piece from about 1866, when they began 
taking from the Lee, these water Bills and things of that 
sort have been brought along. They have been pro- 
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posing reservoirs at different times, and they propose 
the reservoirs to be near where the gauge is of the River 
Lea at the mouth of the Stort, and all the engineers from 
1866 down to 1870 were saying that the reservoirs ought 
to be located in this part, and that there must be no 
junction between the reservoirs and the intercepting 
drain. Well now, what has happened? We have come 
to the year 1900 and, instead of there being the reservoirs 
placed in a more or less safe position up the valley, they 
have been placed lower down after this cordite factory 


has been put up. For the last 15 years all these different %. 2. Croft, 


things are all in front of the reservoirs and the intercepting 
drain which these early men in 1870 said was necessary. 
The reservoirs in the rural part have not been made, and 
you have got the reservoirs in the worst part without any 
intercepting drain. 
Conservancy Board we are absolutely powerless to prevent 
this flood water going down there; and, further than that, 
when we come to ask approval of this scheme what 
happens ? The water company have objected to pay the 
money. Under ‘ Lee Conservancy Act 1900” they have 
to contribute £2,000 a year to the Conservancy funds for 
the purposes of protecting the valley against pollution. 
Well, we took every sort of opinion ; we were advised that 
we could not promote a Bill, and that we’ could not use 
our funds for the purpose. We were, further than that, 
stopped and attacked by the water companies, whose 
representatives put resolutions on our agenda that we 
should not go on trying to do it, and when we weat to 
the expense of this scheme, our reason being that we knew 
that the local authorities would be more likely to consider 
some tangible material thing if we took it up for them 
to criticise ; we went to the expense of getting out these 
plans, and then when it comes to the question of the 
auditor passing our accounts the water companies object 
to our paying this money, and it has been referred to a 
gentleman who perhaps will not look into it now, Mr. 
Alfred Lyttleton, to be the arbitrator to decide between 
us and the water companies, so what I want to put to 
you is that the East London Water Company is seeking 
in every possible way to impede us, the reason being 
practically concentrated in the question of what you 
gentlemen asked, the question of quantity versus quality. 
If the quality is improved, as we want it, it will take away 
from the quantity of the liquid that these people are 
getting for their business purposes. 


(Chairman.) I think I need only say that we shall be 
glad to consider what you have said to us and what you 
have laid before us, but, of course, you must understand 
in the first instance that we cannot make any promises 
whatever and, secondly, that we are a body that have no 
powers at all. Wecan only make recommendations, and 
those recommendations may or may not be accepted by 
the Government, 


(Mr. Hutchinson.) My Lord, I have to thank you for 
your great kindness and courtesy in hearing us. 


(The Representatives of the Lee Conservancy then withdrew.) 


LETTER and ENcLosuRE subsequently received from 
the Lee Conservancy. 


Lee Conservancy, 
12, Finsbury Circus, London, E.C. 
October 26th, 1903. 
PROTECTION OF WATER. 
Sir, 

I am directed by the Lee Conservancy Board to send 
herewith, for the information of the Commissioners, a 
copy of the Report of their Engineer presented on the 
23rd instant, with regard to the sewage of the towns of 
Cheshunt, Waltham, and Bishop’s Stortford, as instances 
of the liability of the river to pollutions in times of severe 
rainfall, when the pumps at the various sewage farms are 
unable to cope with an excess of storm water. 

I am, Sir, 
Your obedient servant, 
Gro. CoRBLE, 


Clerk. 
F. J. Willis, Esq., 
Secretary of the 
Royal Commission on Sewage Disposal, 
29, Victoria Street, S.W. 
x2 


and 


Mire Gg. 
Hutchinson, 
Mr. 

G. Corble, 
Messrs. 
Clapham 
and Fitch, 
Mr. O. N. 
Tween, 
Mr. W. C. 
Young, Mr. 


Mr. H. B. 
Barnard, 

Mr. vs 
Nield. 


Well, the effect of it all is that as a 20 Ovi. 1903. 
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Mr. 0.0. EXTRACTS from the Sanitary Report of the Engineer 
Hutchinson, of the Lee Conservancy Board, dated October 23rd, 
* ae 1903. 
Mvenra! CuesHuNT SEewaGE Farm. 
Clapham During the recent heavy flood the engine ceased pump- 
and 4 itch, ing at 6 p.m. on the 11th instant, and started again at 


ey x N. + a.m. on the 12th, stopped again at 6 p,m. on the 12th 
ween, and started again at 6 a.m. on the 14th, but the sewage 


eae care was flowing from the overflow pipe at the pumping 
R. B. Croft, station into the effluent pipe from 6 p.m. on the 11th 
‘Mr. BE. B. instant until 7 a.m. on the 16th, and the whole of the 
Barnard, sewage was passed by way of the storm outlet pipe into 


and Mr. H. the intercepting drain at Ponder’s End, and thence to 
Nield. the Lee at Tottenham. 

The engines were kept pumping day and night since 

a.m. on the 14th, but they did not gain control of the 

flow of sewage until 7 a.m. on the 16th, when the plug was 

put in the overflow pipe. 


20 Oct, 1902. ‘ 


WattHam ABBEY SEWAGE WORKS. 


The sewage pumps at these works ceased pumping at 
6 p.m. on the 11th instant until 6 a.m. on the 14th, but 


Mr. 
R. Philipsor, 
Mrer A: iW. 
Drummond, 19184 (Chairman.) You come before us representing 
and Mr. the Thames Conservancy, and I should propose that the 


C. EB. Groves. 4 ner which you have submitted should go straight on to 
our minutes ?—(Mr. Philipson.) Yes, my Lord. 





(A) Tue CoNSTITUTION OF THE BOARD. 


The Conservators of the River Thames were incorporated 
in 1857, by an Act passed in that year. 

Their jurisdiction extended from Yantlet Creek to 
the City stone, above Staines Bridge, a distance of 78 
miles. Under this, the original Thames Conservancy 
’ Act, the Board consisted of twelve members. 


Thames 
Conservancy 
Act, 1857 (20 
& 21 Vict., ¢ 
147). 
Thames In 1864 a further Act was passed which added six 
Conservancy members, making a Board of 18. 

Act, 1864 (27 

& 28 Vict., c. 


113). 
Thames _ The Thames Navigation Act passed in 1866, which 
Ne denaee extended the Conservators’ jurisdiction up to Cricklade 
ae oe (29 in Wilts (a total distance of 2)3 miles), added tive members 
89).  & +o the Board, making 23 in all. 
London The London County Council (General Powers) Act, 
ronal 1893, added seven members, making 30 in all. 

Cl 
(General 


Powers) Act, 
1893 (56 & 57 
Vict., c. 221). 
Thames The next permanent alteration in the constitution of 
Conservancy the Board was made in the year 1894. The Thames 
Act, 1894 (57 Conservancy Act, passed in that year, amended the con- 
fo ict., ¢. gtitutution of the Board, and fixed the number of Con- 
; servators at 38, viz. : 


31 appointed and seven elected as follows :— 


Appointed :— 
By the Admiralty - - - 
By the Board of Trade - - - 
By the Trinity House - - . 
By the Gloucestershire and Wiltshire 
County Councils, or by one of those 
Councils - - - - - 1 
By the Oxfordshire County Council - 1 
By the Council of the City and Count 
Borough of Oxford - - - 
By the Berkshire County Council - 1 
By the Council of the County Borough 
of Reading - - - - -1 
By the Buckinghamshire County 
Council - - . - - 
By the Hertfordshire County Council 1 
By the Surrey County Council - 
By the Middlesex County Council - 
By the London County Council — - 
By the Common Council - - 


bw bp 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


the engines did not gain control of the sewage until 
11.30 a.m. on the 14th, when it ceased flowing into the 
ditch behind the pumping station. 

During this period the whole of the crude sewage was 
passed by way of the storm overflow pipe direct into the 
ditch and thence to Cobbin’s Brook and the Lee. 

It will be remembered I reported the same thing 
occurred in the June floods. This is a most serious matter, 
as being only about three miles above the intake of the 
East London Waterworks Company, the water must have 
been considerably polluted. 

I hope the Board will take serious notice of this matter, 
and, if possible, press for a heavy penalty. 


BisHor’s STORTFORD SEWAGE WORKS. 


The sewage pumping engines at these works again 
broke down on the 13th instant, at 2 a.m. for four hours, 
during which time the sewage was passed through the 
storm coke filters and thence by the night flow pipe 
direct to the River Stort below Twyford Lock. 

Our water bailiff stated that on the 15th instant the 
pipe was discharging full bore. It will be remembered 
the same thing occurred on September 22nd. 


Mr. R. Putitpson, Secretary of the Thames Conservancy called in, and Examined ; together with Mr. F. A. W. 
DrummMonp, the Chief Inspector, and Mr. C. E. Groves, the Analytical Chemist. 


By the Essex County Council -1 

By the Council of the County 
Borough oz: West Ham - - 1 
By the Kent County Council - - 1 
By the Metropolitan Water Companies i 
1 

Elected :— 

By shipowners . - - - 3 

By owners of sailing barges, lighters, 
and steam tugs - - - - 2 
By dock owners” - - - - 1 
By wharfingers - “ a aL 
38 


This is the present constitution of the Board. 


(B) THe Conservators’ Powrrs IN REGARD TO 


POLLUTION. 


The Thames Conservancy Act, 1894, consolidated, 
amended, and extended the statutory powers of the 
Board. 


The Conservators consequently derive their powers 
for the prevention of pollution from this Act. 


The provisions relating particularly to pollution are ' 
contained in Sections 90 to 108. 

Before describing the powers now exercised by the Origina 
Conservators, it may be convenient to notice when powers 
purification powers were first conferred upon them, their e 
and how these have been gradually extended. tenia 


The original Thames Conservancy Act (1857) contained Thames 
a clause (Sec. 102) making it an offence to throw rubbish, Conse 
&e., into the Thames, or to allow any offensive matter Act, 18 
to flow into the river; and the Thames Conservancy & 21 V; 
Act, 1864 (Sec. 74) conferred further powers in this al 
direction, making it an offence to discharge gas liquor, Thame 
trade refuse or other offensive matter into the Thames, Conser 
or into the tributaries within three miles from the main Act, 18 
river. No special mention was made of sewage pollution, & 28 ¥ 
and these Acts only referred to the river below Staines. Lis 


The Thames Navigation Act, 1866, was the first Thame 
legislative enactment which prohibited the passage of Naviga 
sewage into the Thames. Its provisions applied only to Act, 18 
the district above Staines, but in the following year the a 30 Vv 
pollution powers were extended by the Thames Con- °”)- | ; 
servancy Act, 1867, down to the western boundary of Tha - 
the Metropolis at Chiswick; and subsequently by the Com 
Thames Navigation Act, 1870, to the river (and the Victaa 
tributaries for a distance of three miles) below the Metro- Thar 
polis. +o 


wa 











ssion, Ss 
oli 


MINUTES OF EVIDENCE. 


So far as the tributaries are concerned, the Act of 
1866 only gave the Conservators jurisdiction for three 
miles up the streams. This distance was increased to 
five miles by the Act of 1870, and to ten miles by the 
Act of 1878. 


Such. were the limits within which the Conservators 
exercised jurisdiction for pollution purposes up to the 
year 1894. 


The Royal Commission on the Metropolitan Water 
upply, 1892, in their report, referred to various hin- 
drances which stood in the way of effectual action by 


, 1892, the Conservancy Board, viz.:— 


: 


1 


) Act, Acts, 


) 


, 221). 


eo 


(1) Their limited jurisdiction (10 miles from Thames). 


(2) The cumbrous procedure under their Acts. 


(3) Their inadequate staff of inspectors, in conse- 
quence of the limited funds at the Conservators’ 
disposal. 

_ With a view to the removal of these hindrances the 
Commissioners recommended :— 

(a) That the Conservators’ jurisdiction should be 
extended to the whole course of the tributaries. 

(b) That their Acts should be simplified. 

(c) That the inspection staff should be very con- 


siderably increased, the necessary funds being 
provided by the Water Companies. 


The London County Council (General Powers) Act, 
1893, imposed upon the Conservators the duty of intro- 


‘ducing a Bill. into Parliament in the ensuing session, 


for the consolidation and amendment of the Conservancy 


were concerned. 


In the event of the Conservators failing to introduce 


fauey such Bill, the London County Council were authorised to 
94 (97 do so. 


ict., @. 


_ Thames Conservancy Act, 1894. 
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..The result was the introduction of a Bill by the Con- 
servators in the following year, and the passing of the 


THAMES CONSERVANCY Act, 1894, 


Under this Act, the Conservators’ powers for the 
prevention of pollution were greatly extended :— 


(1) The area of jurisdiction above the Metropolis 
was increased from 1,740 to nearly 4,000 
square miles, the 10 mile limit up the tribu- 
taries was abolished, 
whole of the Thames watershed, above London, 
was brought within the scope of the Act. 
(The jurisdiction below London remained 
as before). 


(2) The time allowed under the notices requiring 
discontinuance of - pollution, was reduced 
-.. from. twelve months to three months. 


(3) Powers were given to board vessels in the Thames 
above Teddington, for the inspection of their 
sanitary arrangements. 


(4) Procedure under the Act was rendered easier 
by making it an offence to pollute a tributary 
irrespective of whether the pollution was, 
or was not, likely to reach the Thames. 


The object in view is shown by the preamble of the 
Act which recited that having regard to the large quantities 
of the waters of the Thames used for purposes of domestic 
supply in the Metropolis and suburbs, and the constant 
increase of population and of sources of pollution in 
the catchment area, it is expedient that the powers of 
the Conservators for preventing pollution should be 


' enlarged and made exerciseable over an extended area. 


PoLitTION CLAUSES OF THE ACT. 
The following is a brief analysis of the Pollution 
Clauses :—~ 


Section ¥O —States the district within which the Con- 
Servators exercise their powers, and defines the word 
“ tributary,” viz., any river, stream, watercourse, cut 


so far as the constitution and powers of the Board 


and practically the 
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dock, canal, channel, and water in the counties of Mr. 
Gloucester, Wilts, Oxon, Bucks, Berks, Hants, Surrey, 2. Phalipsony 
Middlesex, Herts, Essex and Kent, and the County of Mr. F. A.W. 
London, being within the catchment area of the Thames Margy. 
and communicating directly or indirectly with the , a “heed 

5 . C. &. Groves. 
Thames, except :—- 





(a) So much as is more than three miles from the 20 Oct. 1903. 
Thames of any tributary below London. yin a 


b) The River Lea and its tributaries. 


s 

\ 

(c) Cuts, docks, or canals belonging to dock com- 
panies established under authority of Parlia- 
ment, or companies owning docks, within the 
Port of London. 


Section 91.—Casts upon the Conservators the duty of Scavenging, 
maintaining the flow and purity of the river, and of &e. 
scavenging the surface of the river, and of the tributaries 
within three miles of the Thames, down to the western 
boundary of the Metropolis. 


Section 92.—Prohibits the throwing, or allowing to Throwing 
fall, of rubbish, ashes, refuse from gas or other manu- 224 el 
factories, &c. :—- oe rubbis 


(1) Into the Thames or on to its shores. 


(2) Into any tributary within three miles sco that 
the same will, or may be, carried into the 
Thames. 


(8) In any place where the same is likely to he 
carried by floods or extraordinary tides into 
the Thames. 


Also prohibits :— 


(4) The allowing of any washing from making gas, 
or any other offensive matter, solid or fluid, 
to pass into the Thames or into any tributary, 


(Vessels in the Port of London and under the juris- | 
diction of the Port Sanitary Authority are excluded from 
the provisions of this Sub-section.) 


(5) The depositing and allowing to remain more 
than 48 hours, any collection of manure 
ashes, &e., &c., on banks of the Thames or 
the tributaries (within three miles) so that it 
will be likely to drain, be blown, or pass into 
the Thames or such tributary. 


Ponalty for the offence, not excecding £20; and daily 
penalty £10. 


Section 93. Prohibits :— 


(1) The opening up of any sewer, drain, &e., whereby Prohibiting 
sewago or other offensive or iniurious matter shall, or is the opening 
likely to flow to the Thames or its tributaries. up of sewers, 

s and the pas- 
sage of 
sewage into 
the River and 
its tribu- 


: eee k taries. 
(2) Causing or allowing any sewage, &c., to pass into 


the Thames or its tributaries through any sewer, drain, 
&e., 


Penalty for offence, not-exceeding £100; daily penalty 
ditto, £50. 


Section 94. Provides :— way 


(1) For service of notice requiring the discontinuance Woticd for 
of any such pollution within three months. discontinu- 
ance of 
pollution (see 
Form A.). 


(2) For extensions of time being granted by the Con- See For 
servators, should they think fit. ; ea ey 


(3) For disputes as to extensions to be settled by 
arbitration. 


(4) Penalty for non-compliance with notice, not excced- 
ing £100; daily penalty, £50. 


(5) For removal of proceedings into the High Court. 


Section 95. Provides :— 


That notices requiring. discontinuance of pollution N 


- ; : ; ; otices to 
shall continue in force notwithstanding, 


affect succes- 
(a) Any temporary or partial suspension of the fuw ae owners, 
of sewage, &c. Soe eS 
(9) Any change-in ownership or occupation of land — 
or premises, .; 


Sr 


_— 











Mr. 
R. Philipson, 


Mr. Ff. A. W. 


Drwnmon, 
and Mr. 


_€. E. Groves. 





20 Oct. 1903. 


Re service 

of copy of 
renewal. 
Notices in 
certain cases. 


Re Notices 
under former 
Act. 


Power to 
enter lands 
and open up 
the ground 
(see Form C.) 


Sanitary 
Authorities 
to afford 
information. 


Power to 
stop up 
outlets of 
sewers, Wc. 


Power to 
board vessels 
on Thames 
above Ted- 
dington (see 
Form D.). 


Re weed 
cutting. 


Right to 
rosecute in 
onservators 

only. 


Act not to 
legalise any 
nuisance. 


West Ham 
Corporation. 


Protection of 
cultivation of 
watercress. 


Medway 


Conservancy. 


For pro- 
tection of 
Victoria 
Steamboat 
Association. 
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Section 96. Provides :—- 

For service of a copy of renewal notice respecting 
pollution from manufacturing premises, not situated in 
a town, where no proceedings have been taken by the 
Conservators for three years after scrvice of the original 


notice. 


Section 97. Provides :-- 
That notices served under former Acts shall continue 
in force. 


Section 98. Empowers :-— 

Gonservators’ ofticers, on producing a certificate of 
authority to enter lands or premises for the purpose of 
examining and laying open the same, and in event of 
admission being refused, to obtain an order from a 
Summary Court of Jurisdiction. 

Penalty for disobeying order, £5. 

Provisions are made for land to be made good and 
restored, also for compensation for damage done in certain 
cases. 

This section does not apply within limits of the Port 
of London under the jurisdiction of the Port Sanitary 
Authority. 


Section 99. Requires :— 

Sanitary authorities and owners and occupiers of land 
to produce plans and furnish information as to owner 
ship or control of sewers and drains passing through their 


lands. 
Penalty for making default, £5. 


Section 100. Empowers :— 

Jonservators after conviction of any person under 
Section 93 or 94, to stop up outlets of sewers, drains, &c., 
and to carry out necessary work and recover expense 


incurred. 
Penalty for obstruction or hindrance, £20. 
certain drains, &c., 


Exemption in respect of below 


Teddington. 


Section 101. 


Conservators’ officers on producing, if required, a 
certiticate of authority to board and inspect vessels in 
Thames above Teddington, to ascertain whether the 
sanitary arrangements are satisfactory. 


Penalty for obstruction or hindrance, £5. 


Authorises :— 


Section 102. Requires :— 


Persons cutting or employing others to cut weeds, &c., 
in the Thames or tributary to immediately remove such 
weeds, &c., from the stream. and prchibits the throwing 
or sweeping of grass, &c., into any stream. 

Penalty for otfence, £5. 


Section 103. Enacts -— 

That no other persons other than the Conservators’ 
officers, attorneys, solicitors, or agents shall institute 
proceedings or prosecutions under the clauses of the Act 
relating to pollution. 


Section 104. EHnacts :— 


That nothing in the Act shall legalise any nuisance or 
prejudicially affect any existing remedy as against 
persons causing or suffering pollution. 

Section 105. 


Saves rights of West Ham Corporation in respect of 
their outfall near West March Sluice in River Lea. 


Section 106. fees! 

Protects rights of watercress growers to use streams, 
&c., and open drain pipes or channels for passing water 
through their beds into any tributary. 


Section 107. 


Saves rights of the Medway Conservancy. 


Section 108. 


Provides that Section 92 (4) and Section 101 shall not 
apply %o vessels of the Victoria Steamboat Association 
or their successors when engaged as passenger steamers 
below Moulsey Lock. , . _ 


va 


ROYAL COMMISSION ON SEWAGE DISPOSAL : 


Forms of Notice above referred to. 





FORM A. 


THAMES CONSERVANCY. 


We, THE CoNSERVATORS OF THE RIVER THAMES, in pur- 
suance of the provisions of the 94th Section of the 
“Thames Conservancy Act, 1894,” 57 & 58 Vic., 
Cap. clxxxvii., HEREBY Give you Notice that we 
require you to discontinue within three months from 
the date of the service hereof the flow or passage of 
sewage or any other offensive or injurious matter 
whether solid or fluid into the..............-.+.4- 


eevee vreeec oer ee ee eer eece ese est 6 6 © 6 8 06 66 8 6 9 aye 2) 6 6)9)e 
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Secretary of the Conservators 
of the River Thames. 


Thames Conservancy Office, 
Victoria Embankment, London, E.C. 





FORM B. 


THAMES CONSERVANCY. 
To, Soe). GES. OR. FE ie ieee ere yehihe fete 


WueEREAS WE, THE CONSERVATORS OF THE RIVER THAMES 
gave you Notice in writing on the........ day of 
yes ous eneteaeieis Seinen requiring you to discontinue within 
three months from the date of the service of such 
Notice the flow or passage of sewage or any other 
offensive or injurious matter whether solid or fluid 
into 


pe 0 eee 06 06 6 6 6 0 8 6 6 6 eb 66 601188) © Seles) er ele ere tear eee eee: 
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Anp WHEREAS application has been made by you to 
us for an extension of the time specified in the said 
Notice for such discontinuance as aforesaid, and such 
application having been duly considered by us, 
Wer HEREBY GIvE you Norice that under and by 
virtue of the powers reserved to and vested in us by 
the “Thames Conservancy Act, 1894,” 57 & 58 Vic., 
Cap. elxxxvii., Section 94, W# do herby extend the 
time specified in the said Notice for such discon- 
tinuance as aforesaid, for a further period of Three 
Months, from the ........ Gayot Cie sg, a's wings ole em 5 
the date of the expiry of the said Notice. 
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DatveEp this 


Secretary of the Conservators 
of the River Thames. 


Thames Conservancy Office. 
Victoria Embankment, London, E.C. 





FORM C. 


THAMES CONSERVANCY. 


Tum CoNSERVATORS OF THE RIVER THAMES, in pursuance 
of the powers of Section 98 of the Thames Conser- 
vancy Act 1894 (57 & 58 Vict., Cap. clxxxvii.), and 
for the purpose of giving effect to the provisions of 
the said Act relating to Pollution, hereby authorise 


6 610 ele eb ie se ler 6/e lo fo of eiiel 018) :6 so pene, (elon SRS ne bate Sa. Se) bl oe eee ° 


from time to time and at any time between the hour 
of nine in the forenoon and four in the afternoon to 


t 
M 


enter upon any land or premises for the purpose of — 


examining and laying open the same. 
DarveD this .....+.- day of. 5.,-.06.s<=eee 190 


By Order, 
Secretary of the Conservators 
of the River Thames. 
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FORM D.¥% 


THAMES CONSERVANCY. 


Kynow AL Msn, that We, the Conservators of the River 
Thames, do by this writing under the hand of our 
Secretary, authorise and appoint ................ 


‘* to board and inspect vessels in the Thames above 
|: Teddington Lock, for the purpose of carrying into 
effect the provisions of Section 101 of the Thames 
Conservancy Act, 1894. 


Dated at the Thames Conservancy Office, Victoria 
Embankment, London, _ this day of 


eeeeeeececes 


eeesesee ee eesee se seeeeereeeeesesesseereoseseeseosee 


Secretary of the Conservators 
of the River Thames. 


Notz.—By Section 101 of the Thames Conservancy 
Act, 1894, any person who obstructs or hinders any 
Officer of the Conservators in the exercise of the power 
conferred by that Section, shall, for every offence, be 
liable to a penalty not exceeding £5. 


Signature of the officer named above. 
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BYE-LAWS. 
rs Of the bye-laws made by the Conservators under the 
g provisions of Sections 191 of the Act, the following refer 


tion to the work of river purification :— 


Bye-law 76. 


Ron Prohibits passage of sewage or other offensive or 
tion injurious matter into the Thames from any vessel above 
ssels. Teddington Lock. 
Bye-iaw 77: 

nats Provides that every houseboat or launch on Thames 
mches above Teddington Lock shall be provided with such 
‘ed- sanitary arrangements as have been approved by the 
. Gonservators’ officers, and no such vessel shaii be 
y registered until it is shown a satisfactory method exists 
thereon for the disposal of sewage and refuse. 


o be 
d 
tion. 
Bye-law 80: 
ng or Prohibits the casting or throwing, &c., in or about the 


ing -Tiver, or on to the banks or towing paths, or on the 
tub- Conservators’ land, any sewage, rubbish, or other offensive 
¢., ON or injurious matter or thing. 


tow- 
Se. 
(C.) Meraop or Work ADOPTED BY THE CONSERVATORS 
FOR CARRYING INTO EFFECT THEIR POWERS FOR 
PREVENTION OF POLLUTION. 
For the efficient inspection and supervision of the 
1of. extended area within which Conservators now exercise 
jurisdiction, they have divided the area into eight 
Districts, viz. :— 
No. 1 District. 
s, The Upper Thames down to Eynsham, with the Wind- 
: rush, the Evenlode, the Ray, and smaller tributaries. 
‘a Area, 789 square miles. 
th 
: th 
x the 
hed. 


No. 2 District. 


8, The main stream of the Thames from Eynsham to 
f. Day’s Lock, near Wallingford, the Valleys of the Cherwell 
and the Ock and smaller tributaries. 


Area, 444 square miles. 
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No: 3 District. ( pale 
The main stream of the Thames from Day’s Lock to 4,,,’ F Oy. 
Staines, the Valleys of the Thame and Wye, and smaller jy yin mond, 


tributaries. and Mr. 
Area, 653 square miles. Gt Bio neg pe 


No. 4 District. 
The Valleys of the Kennet, the Pang, and the Loddon. 
Area, 777 square miles 


No. 5 District. 
The Valley of the Colne. 
Area, 356 square miles. 


No. 6 District. 
The Valleys of the Wey and the Bourne Brook 
Area, 408 square miles. 


No. 7 District. 


The Thames from Staines to the western boundary 
of the Metropolis, the Valleys of the Brent, the Mole, and 
other tributaries. 


20 Oct. 1903. 





Area, 365 square miles. 


No. 8 District. 


The Thames from the western boundary of the Metro- 
polis (Chiswick) to Yantlet Creek, the Wandle, the 
Roding, the Darent, and smaller tributaries, 


Area, 587 square miles. 


Inspecting Staff. 

For the inspection of the Thames and the tributaries Outdoor _ 
within these districts the Conservators have appointed plug. —Chief 
the following outdoor officers — eee 

nspectors 
One Chief Inspector. and Assist- 
One Inspector for each district. rane 
One Assistant Inspector for each district. 
also one additional Assistant to assist the Chief Inspector 
in the work of sampling, carrying bottles, &c., or 18 
Inspectors in all. 


As at present fixed, these officers reside at or in the Where In- 


neighbourhood of the following towns :— spectors are 
stationed. 





The Chief Inspector Kingston. 

No. 1 District .. Cirencester. 

No. 2 District Oxford. 

No. 3 District High Wycombe. 
No. 4 District Reading. 

No. 5 District Uxbridge. 

No. 6 District Guildford. 

No. 7 District Kingston. 

No. 8 District Greenwich. 


Duties of Outdoor Staff. 


The Chief Inspector is appointed to exercise a genera] Duties, Chief 
supervision of the District Inspectors and their Assistants. =5Pectors. 


It is his duty to acquaint himself with the working of See instrue- 
their different districts, to pay surprise visits with the %0Ps to In- 
view of satisfying himself that the officers carry out their “P®Cbors: 
duties efficiently. Also to satisfy himself as to their pa to 
conduct and behaviour, the manner in which they keep 
their journals, letter books, papers, &c. It is also his 
duty to examine their journals and accounts. 


The Chief Inspector has to deal with any cases requiring 
special attention, and to investigate complaints. 


The District Inspectors and Assistants are appointed [navestors 
with the object of detecting and preventing the discharge ae Wests 
of sewage or any other offensive or injurious matter into ants. 
the Thames and its tributaries from— 


Towns, 

Villages, 

Mills and manufacturing premises, 
Outlying premises, 

Farm-yards, pigsties, &c., 

From Vessels. 


See instruc- 
tions to the 
District In- 
spectors and 
Assistant In- 
spectors, 
page 168. 
Speaking generally, it is their duty— 


(a) To examine and watch all places where it is 
known pollution has occurred. 


(b) To discover causes hitherto undetected, 


ee Be et 





M:. 


R. Philipson, 


Mr. F. A.W. 
Druminond, 
and Vr. 


C. E. Groves. 
20 Oct. 1908. 
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certificates 0 
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Distances 
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Analysis 
of samples. 
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taken. 
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tis also their duty—— 
(1) To take samples periodically for analysis 
(a) of effluents from sewage works, 


(6) of river water, 
and samples of any discharges of sewage 
or offensive matter from any sources, as they 
may consider necessary. 


(2) To scavenge the surface of the river and of the 
tributaries for three miles above the W. 
boundary of Metropolis. causing removal 
of dead animals or floating impurities, or 
substances liable to putrefaction. 


(3) To report any cases of the throwing of rubbish, 
ashes, &c., into the river, or into its tributaries 
within three miles, also cases where rubbish, 
manure, &c., are in:properly deposited neai 
the streams. 


(4) To board, and inspect sanitary arrangements on 
vessels on the Thames above Teddington 
Lock. 


(5) To report all cases where vessels are cut and 
allowed to float down stream, and where 
weeds, yrass, or other vegetation are thrown 
or swept into the river and tributaries. 


(6) To report monthly, showing result of all in- 
spections during the preceding month, dis- 
tinguishing between :— 


(a) Sewage works or sewage farms of towns, &c. 


(b) Other places or premises where pollution 
exists. 


(c) Places where the results of their examination 
have been satisfactory. 


(7) To visit all parts of their districts each nionth. 


(8) To keep a journal of their proceedings and the 
duties performed each day. 


With a view of showing that the officers are duly 
authorised servants of the Board, they are furnished with 


f certificates authorising them :— 


(1) To enter lands for the purpose of examining the 
drainage arrangements, and, if necessary, 
opening up lands. 


(2) To board vessels on the Thames above Teddington 
Lock. 


The average distance travelled per man by the In- 
spectors and Assistants during the six months (July to 
Tecember, 1902) works out as under :— 

Total. 
4,574. 


Foot. 
603. 


Train. 
788. 


Bicycle. 


Miles .. 3,183. 


Analysis of Samples. 


The number of samples taken and analysed amounts 
to about 2,500 per annum. 


These include :— 


(a) Periodical? Samples, viz., from sewage works at 
towns and villages, and frcm paper mills and 
other manufacturing premises where there are 
works of a more or less systematic character 
for dealing with refuse and drainage. These 
periodical samples are taken, as a rule, once 
every two months, 


(b) Special Samples, taken as may be found necessary 
from the above, or from ary other sources 
from which pollution may reach the river. 


(c) River Water Samples.—These include samples 
: taken periodically from the river at points 
above the intakes of the water companies ; 
also samples from the Thames at points below 
where the various tributary streams join the 
main river, with the view of showing how 
the main river is affected by the inflow from 
the tributaries. 


ROYAL COMMISSION ON 


SEWAGE DISPOSAL: 


Instructions to Inspectors. 


THAMES CONSERVANCY. 


INSTRUCTIONS To CHIEF SANITARY INSPECTOR. 


1. The Chief Inspector is appointed to exercise a 
general supervision over the District Inspectors and their 
Assistants. 

2. The Chief Inspector will be supplied with a map 
defining the limits of the different districts; also with a 
list of towns, villages, and places which should be kept 
under observation by the Inspectors. 

3. It will be the duty of the Chief Inspector to ‘acquaint 
himself as opportunity may offer with the working of the 
different districts and to go into each district at least once 
a month. 

4, The Chief Inspector is to pay surprise visits to the 
different districts with the view of satisfying himself that 
the Inspectors and assistants carry out their duties 
efficiently and in accordance with their instructions. 

5. The Chief Inspector is to satisfy himself as to the 
conduct and behaviour of the Inspectors and Assistants, 


and that they keep their journals, letter books, papers, 


etc., in a proper manner, and it will be his duty to examine 


- their journals and accounts. 


6. It will also be the duty of the Chief Inspector to 
deal with any cases requiring special attention, and to 
investigate any complaints which may be made against 
the Inspectors or the Assistants. He will also carry out 
any additional duties which may from time to time be 
allotted to him. 

7. The Chief Inspector is to make reports on the above 
to each meeting of the Committee. 


By order of the 
CoNSERVATORS OF THE River THAMES, 


24th February, 1896. 





THAMES CONSERVANCY. 


INSTRUCTIONS TO THE District INSPECTORS AND 
ASSISTANT INSPECTORS. 

1. Limits of the district. 

2. The District Inspector is to reside at 


or such other place as the Board from time to time may 
direct. 

3. It will be the duty of the District Inspector to. 
make himself thoroughly acquainted with the provisions 
of the Thames Conservancy Act, 1894, relating to the 
prevention of pollution. 


4. The District Inspector is to devote the whole of 


his time to the duties of his office, and is not to take - 


any other occupation. He is also strictly prohibited 
from taking fees, gratuities, or remuneration from any 
person whomsoever. 


5. The District Inspector is appointed with the object. 
of preventing the discharge into the Thames and its 
tributaries within his district of sewage or any other 
offensive or injurious matter, whether from town or 
village drains, houses, farmyards, pigsties, or any other 
source. It is necessary he should be on duty every day 
(including Sundays and general holidays when so re- 
quired), and that during each month he should visit 
all parts of his district, in such order as he may judge 
necessary ; examining places from which it is known. 
that pollution has found its way into the streams, and 
doing all in his power to discover cases hitherto unde- 
tected. 


6. The District Inspector is to make a monthly report. 
showing the result of all his inspections made during the 
preceding month, and distinguishing— 

(a) Inspections made of sewage works or sewage 
farms of towns or other places ; 


(b) Inspections of places or premises where pollution 


exists ; 
(c) Inspections of places or premises where the 
result of his examination has been satisfactory. 
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7. The District Inspector will be provided with a 
map of his district, on which will be marked the various 
towns and villages from which it is likely pollution may 
reach the river or its tributaries. It will be the Inspector’s 
duty to visit all the places so marked, reporting to the 
Conservators the result of his inspections. 

This map has been marked with the view only of 
assisting the Inspector in detecting sources of pollution, 
and it must be understood that it does not profess to 
show all sources from which pollution reaches the streams. 
It will be the duty of the Inspector to detect all such 
sources. 

The Inspector is to report specially once every six 
months whether every place in his district has been 
examined. 


8. The River Inspector on the Thames, within the limits 
of this district as above defined, has instructions to bring 
to the notice of the District Inspector any cases of pollution 
in the main stream and its backwaters which may come 
within the River Inspector’s observation, but this is 
in no way to be taken to lessen the responsibility of the 
District Inspector. 


9. The District Inspector is to take samples of effluents 
from sewage works, or of sewage or other offensive or 
injurious matter discharged into the river or its tribu- 
_taries within his district, as often as may be necessary, 
and further once in every two months to take special 
samples of the effluents from sewage farms or sewage 
works, and of the water from the river and tributaries, 
as well as at various times to take such samples from the 
river when the water is very high or very low, and other- 
wise to take samples as ordered. The samples shall be 
in bottles, carefully sealed and labelled, and it shall be 
specified when and where and by whom they were taken ; 
and they are then to be forwarded to the analyst. 


10. The District Inspector is to take steps to cause 
the surface of the Thames and its tributaries within 
three miles of the Thames to be effectually scavenged, 
and is also to cause the removal from the river and from 
the tributaries within the distance aforesaid of any dead 
animals and other floating impurities or substances 
liable to putrefaction. 


Ii. It is the duty of the District Inspector to report al 
eases which may come to his knowledge of ballast, mud, 
tubbish, refuse from gas works or other manufactories, 
or any of the substances mentioned in Section 92 (sub- 
section 1) of the Thames Conservancy Act, 1894, being 
thrown or allowed to pass into the Thames or into any 
tributary within three miles of the Thames; also all 
cases of any of these substances being deposited in any 
place where they will be likely to be carried by floods 
into the Thames. The Inspector will also call attention 
to any heap of manure, ashes, or other offensive matter 
_ which may be deposited on the banks of the Thames or 
its tributaries within the distance aforesaid, so that the 
same will be likely to drain, be blown, or pass into the 
stream. It will also be his duty to report cases where 
any washing or other substance produced in making 
or supplying gas, or any other offensive matter, whether 
solid or fluid, is allowed to pass into the Thames, or into 
any tributary, whether from vessels or from any other 
source. 


12. The District Inspector will be provided with 
a certificate authorising him to board and inspect vessels 
in his district in the Thames above Teddington Lock for 
the purpose of carrying into effect the provisions of 
Section 101 of the Thames Conservancy Act, 1894. 

The Inspector is empowered by this section to board 
and inspect any vessel on the Thames above Teddington 
Lock, at any reasonable time, once in every year, and at 
any other time when he has reasonable cause to suspect that 
any alteration has been made, since the last inspection, in 
the sanitary arrangements of the vessel. This power is 
granted to enable the Conservators by their officers to 
ascertain whether any sewage or other offensive matter, 
whether solid or fluid, is passing or can pass into the 
Thames from such vessel. 

The District Inspector is to keep a watch on houseboats, 
launches and other vessels with a view to detecting any 
such pollution, and he is to report immediately any case 
where sewage or other offensive matter reaches the stream 
from any such vessel. 

13. The District Inspector will be furnished with a 
certificate authorising him to enter any land or premises, 
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EVIDENCE, 


subject to the restrictions contained in Section 98 of the M;. 
Act, for the purpose of examining the sanitary and 7: Philipson, 
drainage arrangements, and, if necessary, laying open such ile P. A. W. 
land or premises. q ibe: 
The Inspector, however, will not proceed to open (1 yee 
up any land or premises until he receives special instruc- ; 
tions so to do. 


14. The District Inspector is to see that the precautions 
mentioned in Section 102 of the Act as to cutting weeds 
are duly attended to, and he is to report immediately 
any cases where weeds are cut and allowed to float down 
the stream, or where any weeds, grass, or other vegetation 
are thrown or swept into the Thames or its tributaries. 





: Pee 
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15. The District Inspector is to keep a journal of 
his proceedings stating exactly each place visited by him, 
and the duty performed on each day. This journal is 
to be submitted to the River Purification Committee at 
their first meeting in each month, or at any other time 
when directed. The journal to be entered up every day. 


16. As a rule, the District Inspector is not to enter into 
correspondence with the public, but to refer all matters 
to the Conservators, and when it becomes essential for 
him to write letters, he is to make copies thereof in a 
book. He is also to keep in a guard book all letters 
received by him. 

17. The Assistant appointed by the Board will reside 
at 
and be under the orders of the Board and of the District 
Inspector. The Inspector and the Assistant will carry 
out the same class of work. The Assistant is to fulfil 
the duties of the District Inspector in the absence of the 
latter. Arrangements should be made for an interchange 
of work, so that both Inspector and Assistant shall become 
acquainted with all the places within the district. 


18. The Assistant Inspector is subject to all the above 
instructions in so far as they relate to the duties to be 
performed by him. 


By order of the 
CoONSERVATORS OF THE RIVER THAMES; 


17th December, 1894. 


Indcor Office staff. 

The office work in connection with river purification 
is carried out under the direction of the Secretary, the 
River Purification Branch being a brarch of his depart- 
ment, and a complete history of every case and record 
of each inspection and analysis is kept. 


Indoor Staff. 


River Purification Committee. 

The work of river purification is dealt with by a standing River 
committee of the Board, the River Purification Com- Purification 
mittee, to whom all matters of importance are referred. Committee. 


The Committee meet fortnightly, reporting to the Meeting. 
Board the result of their deliberations. 


‘The usual course when a case of pollution is reported 
is to— 

(1) Write to the person or body resporsible. Should 5 
the desired effect not be produced by cor- 
respondence, 

(2) Serve the formal notice prescribed by the Act, See print 
requiring discontinuance of pollution withmm of Notice 
three months, and, if in a reasonable time no submitted. 
steps are taken to meet the requirements of 
the notice, 

(3) To refer the case to the solicitor to enforce com- 
pliance with the Act. 


Experience kas, however, shown that in the great Experience 
majority of cases it has been possible to secure compliance and policy 


with the Act without having recourse to legal proceedings. of the Com- 
: : 3 mittee. 
The carrying out of new drainage schemes, especially 


at towns and centres of population, necessarily involves 
time ; the preliminary steps, the difficulties of deciding 
between competing schemes, in raising the money, and 
in selecting suitable sites for works, have all to be taken. 
into consideration. 

The gencral principle adopted is not to unduly harass 
or press communities which show a genuine desire to 


Y 
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Mr. meet the requirements cf the Act, and the Conservators 
R. Philipson, have always exercised the greatest care and discretion 





ON SEWAGE DISPOSAL: 


At most of the places where pollution still existed, 
sewage disposal works were being carried out, and in 


Mr. F. A.W. in the administration of the far-reaching pewers entrusted many instances were nearing completion, notably at :— 
Di : pe ene, to them by Parliament. Witney, Ceniaiee 
C. E. Groves. ,,. Wantage, Berkshire. 
Pinance. Marlborough, Wiltshire. 
20 Oct. 1903. It was estimated at the time the Thames Act, 1594, Rickmansworth, Hertfordshire. 
ae came into force, that there would be available ior the Leatherhead, Surrey. 
purposes of river purification work, the sum of £6,509 West Drayton, 
Cost of per annum, viz. :— Potters Bar, Middlesex. 
pollution 


work, £4,000 for the Upper Navigation above Staines, and 
£2,500 for the Lower Fund. 


Since that date another district (the Lower River— 
No. 8 District) has been formed, and two additional 
Inspectors appointed to carry out the duties. 


The expenditure on river purification work for the 


Works were on the point of being started at :— 


Watlington, 
Amersham, 


Oxfordshire. 
Buckinghamshire. 


Schemes had been prepared by the local authorities 
at the under-mentioned places, but had not, up till the 
end of 1902, met the requirements of the Local Govern- 
ment Board :— 


year 1902 was :-- Hungerford, Berkshire. 
| pee Free Burford, Oxfordshire. 
Lower navigation - - - 2,860 10 1 York Town, Surrey. 
Upper navigation é y - 3,872 12 9 At Aylesbury, the works constructed proved incapable 
a. es EE of dealing with the sewage in times of excessive rainfall, 
6,733 2 10 and plans for an extension of the works were under con- 


Results :— 
The following information gives some idea respecting :— 
(a) The results of a year's work, and 


(6) the position of matters at the end of last year 
at the principal places where the drainage 
had not been placed or: a satisfactory basis. 


During the year 1902 pollution was diverted from the 
streams at 17 towns and villages, representing a population 
of near 30,000. These places, at which works are now 
in operation, include :— 


Chipping Norton, 


sideration. 


The inspection of outlying premises including : — 


Farms, | 

Isolated residences, 

Manufacturing premises, 
was carried out, with the result that pollution was diverted 
in 216 cases. 


Houseboats and launches using the river above Tedding- 
ton were inspected, with the view of ensuring that the 
sanitary arrangements were satisfactory. 


The surface of the river and tributaries down to the 
western boundary of the Metropolis was scavenged. 


Attention is also called to the fact that during the year — 








Eynsham, Oxfordshire. 1902 there were :— | : 
Kingsclere, Hampshire. Inspections made in the Thames Watershed - 21,000 
Kings Langley, Hertfordshire. Samples analysed i 3 Y - 2439 
Hillingdon, aa 
Ruislip, Middlesex. The Analyst’s report being as follows :— 
— 7 U 
| Bad. | Not Bad. Good. i 
am Of, \ 
077 effluents from sewage works at towns and villages - - - 107 670 300 
pane effluents from works dealing with isolated residences - 70 79 30 
326 effluents from works dealine with refuse from memuiec tories - 50 154 122 
561 other discharges - = 5 : 141 270 150 
296 samples of water from the ‘River and tr ibutari KS NE - - 20 215 61 


- General Results :— 





the passing of the Act of 1894 may be briefly summarised — 


























The work accomplished during the eight years since % follows :— 1 
Below the Water Companies 
Above the P 
: : es Intakes, but above the Western limits 
Water Companies Intakes. of the Metropolis. ; 
we. Percentage Percentage 
of whole of whole — 
Places. | Population.| Population] Places. | Population. | Population 
of Places of Places 
Inspected. Inspected. 
4 ' 
A.—No pollution discovered = - - - 618 194,305 Mee: 33 14,445 Doran 
: B. —Pollution divertadod tesiras! Jul otepig 836,756 750 |! 76 595,936 Ob] 
RHE\ 
C. * Pollution’ in course of diversion - 44 80,749 7-2 ll 24,410 3-407 
Dc Patlgdion not diverted’ SF i fue 4 3,791 0-4 1 1,448 0-2 
| 1,182 1,115,601 100 121 633,239 100° 

















Note.—(1) Sewage works of a more or less systematic character have been carried out at 140 towns and 
villages. 

(2) Pollution has also been diverted in 2,349 individual cases (isolated residence, farms, manufactories, 

&e.). At ie 
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processes by which you go to work, and it is really so clear Mr. 

that I do not see that I want to add to it, but there was #. Phils son, 
one question that occurred to me that I should like to ask Mr. F. A, W. 
you, and that is in reference to the passage in which you Drummond, 


District below the Western Boundary of the Metropolis. 


Any results based on population would be misleading 
as regards this portion of the Conservators’ district, which 


includes the whole of London (under the control of the ef : ; : pi 7 ~«=— and Mr. 
London County Council). Moreover, many of the im- %4Y Pollution has been diverted in 2,349 individual cases Lo ae. Carpe: 
portant cases dealt with are factories, mills, &c. —That is the result since the passing of the Act of 1894. ro a 

20. Oct... 1903. 


The following statement shows the results of the Con- 
servators’ operations at the principal places in this portion 
of their jurisdiction :— 


Places below the Western Boundary of the Metropolis. 


Sewage disposal works are in operation at the following 
places, and the effluents are generally satisfactory :— 


Mitcham, Wimbledon, Barking, Romford, Leigh, and 
the West Kent Main Drainage Works at Dartford (dealing 
with Bromley, part of Beckenham, Orpington, St. Mary 
Cray, St. Paul’s Cray, Foot’s Cray, Chislehurst, Sevenoaks, 
part of Bexley and Dartford). 


The effluents from the Metropolitan outfalls at Barking 
and Crossness are watched, and the London County 
Council communicated with as necessary. 


The following is the position of affairs at other places 
in respect of which the Conservators have served notices :— 


disposal works are on the point 
of completion. 


The local authority have been 
unable to obtain the land re- 
quired in connection with the 
proposed drainage scheme, and 
they are now considering other 
schemes. 


Gravesend and Milton: 


Stanford-le-Hope. Sewage disposal works have: re- 
cently been brought into opera- 
tion, and premises are being 


connected with the works. 


South Benfleet. The local authority have not yet 
carried out works for the treat- 
ment of the drainage, which, 
however, is of small volume. 


They are being pressed to do so. 


R. PHILIPson, 
\ 6th October, 1903: 


—-—. 


19184*; In this exceptionally able and clear minute 
that you have put before us you have told us 
what the constitution of your Board is, what the nature 
4nd scope of your powers are; you have described the 


6225. 


19185. Yes. You say, “Pollution has also been 
diverted in 2,349 individual cases.” Well, now, what 
exactly do you mean by pollution being diverted ?—That 
pollution has been kept out of the river and its tribu- 
taries. 


19186. Can you give one an example ; for instance, take 
a farm. We will say a farm is pretty near the river, and 
the drainage from the farm has hitherto been running into 
it ?—Yes. 


19187. Does it cease to run into the river, or is it treated 
in some way before it gets to the river ?—When our. 
inspector visits the place and finds there is such pollution. 
as that he immediately reports the case to my office, and. 
I write to the owner and occupier of the farm and ask 
for the pollution to be stopped, and they invariably take-. 
measures to stop it by some means or other. Of course 
we do not interfere with systems ; we allow them to do 
as they like with regard to that, only satisfying ourselves: 


Coldharbour District ; ; 
of Blackwall. These places are about to be pixpreaia eh? ty tone: no/pollation- 

Bridge Road District drained into the Metropolitan 19188. Yes; but I mean the drainage has got to go 

of Poplar. sewers. somewhere. What I wanted to know was, do you mean 

East Ham. The local authority are seeking © that the drainage is purified before it gets into the river ?— 
Parliamentary powers to con- This is the chief Inspector (Mr. Drummond); you will, 
nect the drainage with the e©XCus8e me asking him ? 
eee orden re 7 tee 19189. Oh, certainly ?—(Mr. Drummond.) In the case 
ere Dienmediney Pe facet of a farm it is generally spread over the farm. 
disposal works. 19190. (Str Michael Foster.) The pollution you mean ?— 

Tiford. The local authority are seeking Yes. 
sanction to borrow £24,000 to 19191. (Chairman.) And it does not go into the river 
improve their existing sewage at all ?—No, unless the effluent is satisfactory. 
disposal works. ' 

h Ties task © sr dee 19192. And the manufacturers now. what do they do 

Dagenham. e Local Government Board re = with their trade refuse in cases where you say pollution 

Bala nee. ig covet te is diverted ?—They treat it by some means, filters and 
Pe PU reLe thi d another. 

them. The local authority are Saal tak ma ey re 

»Yeing pressed to deal with the 19193. Filters ?—Yes. 

drainage. 19194. Quite so ; that is what I want to get at. Where 

Benham. A drainage scheme is under the *°Wage or trade refuse is filtered, would you call that a 
consideration of the Local ©@8¢ where pollution has been diverted ?—Yes, after 
Government Board. trontmont. 

BHth, Sewage disposal works are im 19195. You would ?—(Mr. Philipson.) Yes; if the 
operation, and the work of samples of effluent after treatment were satisfactory to _ 
connecting premises with them: the analyst, of course. 
is nearly completed. 19196. But I think our experiments tend to show that 

Crayford. Recently drained to the West filtration does not entirely get rid of pathogenic matter ? - 
Kent Main Drainage Works. —Na. 

Grays. Improvements at the sewage 19197. And, therefore, if you mean that pollution has 


been diverted by means vf filtration the advantages you 
gain are not completely perfect 7—What 1 mean to say 
is that the Conservators do not insist on any particular 
standard of purity, and the Act requires that no sewage 
or other offensive or injurious matter shall be passed into 
the streams, the Conservators leaving it to their chemist 
to state whether the samples sent to him for analysis 
are or are not sewage or other offensive or injurious matter. 
It does not mean that in all cases of diversion the dis- 
charge is absolutely got rid of, but it is so treated as to be 
brought within the requirements of the Thames Act. 


19198. (Sir Michael Foster.) 


Is the decision left entirely 
to the chemist ?—Entirely so. 


19199. (Chairman.) There is no bacteriologist who 
is consuited ?—No. simply a chemist. 


19200. (Sir Michael Foster.) Dr. Groves is your chemist? 
—Yes. 


19201. Are your examinations chemical only or bac- 
teriological ?—(Mr. Groves) Chemical only. I made some 
bacteriological observations some years ago, but it seemed 
to me perfectly futile. I mean, you get such an enormous 
number of bacteria that you could not possibly say 
whether there were any pathogenic bacteria present. 
Moreover, I may say that the purification which takes 
place takes place by means of bacteria, and, therefore, if 
the bacteria are of the sort that will destroy noxious 
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matter, the more bacteria of that kind you have the 
better. 


* 19202. (Sir Wm. Ramsay.) Are you speaking of the 


effluents ?—I am speaking of the effluents, but perhaps I 


C. E. Groves. might be allowed to say that as I wrote to the Commission 
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when I was asked to give my opinion, I fully concur in the 
opinion of the Local Government Board that in the case 
of sewage farms no effluent should be allowed to run into 
the river unless it passes over land, because we have no 
instance, I believe, in which, where the effluent is passed 
over land, pathogenic bacteria can be detected in it. 


19203. (Chairman.) I imagine that it is no part of your 
duty to consider the condition of the drinking-water ?— 
Of the drinking-water itself, no. 


19204. No ?—It is only as to the purity of the water 
just above the intakes, as far as regards the chemical 
purity. 

19205. (Sir Michael Foster.) It relates to the preven- 
tion of nuisances really ?—As far as chemical purity is 
concerned. 


19206. With regard to your statement that after treat- 
ment by land there are no bacteria ?—No pathogenic 
bacteria. There is no evidence that pathogenic bacteria 
go through after land treatment as far as I know. 


19207. Are you quite sure of that? What is your 
authority for saying so ?—It is simply that I do not know 
of any such evidence. 


19208. It is not your own experience. You are quoting 
some authority ?—I am quoting what I know about 
bacteria generally. 


19209. What is the average number of pathogenic 
bacteria in effluents from sewage farms ?—I say I do not 
know that there are any. I do not, of course, count 
ordinary coli as pathogenic bacteria. 


19210. Judgment as to whether the effluent should be 
diverted or not, I mean the decision as to whether it 
should be diverted or not is left to you, and also as to 
whether the treatment is effective ?—As to the chemical 


purity. 


19211. But you have a standard, I suppose ?—Yes; I 
have a standard. (Mr. Philipson.) The analyst has a 
standard. 


19212. You have a standard which guides you in your 
decisions ?—(Dr. Groves ) Yes. 


19213. I understand it is left to you to decide whether 
treatment is effective, and you have a standard for your- 
self ?—Yes. 


19214. What is that standard ?—I gave it in the replies 
to the questions, that above the water intakes it ought 
always to be below ‘2 parts per million. 


19215. (Colonel Harding.) Would you repeat that ?— 
Below ‘2 parts per million of albuminoid ammonia. 


19216. Two parts per 100,000 gallons ?—-No; ‘2 parts 
per 1,000,000. I might say that a considerable number 
of the sewage farms can manage to turn out ‘1 per 
1,000,000. That is ‘01 per 100,000; that is the usual 
way of expressing it. 

19217. (Sir William Ramsay.) Is any step taken with 
regard to towns such as Reading or Henley, or indeed 
any one of the larger towns on the Thames? What 
becomes of the sewage? Does it pass into the river ?— 
(Mr. Philipson.) You may take it as far as we know there 
is no crude sewage discharged into the Thames west of 
London now. All these places you have mentioned have 
been communicated with from time to time. Very 
large works have been carried out at Reading. 


19218. You keep a look-out on them, I suppose ?— 
Yes, they are kept under regular inspection. I have got 
a list of all the sewage works in the watershed. 


19219. (Sir Michael Foster.) And the effluent from all 
those has satisfied your Board ?—Speaking generally, 
yes. Samples of the effluents are taken every two months 
o: oftener if necessary by the inspectors and sent to the 
analyst, who satisfies himself whether they are good, bad, 
or not bad, and if they are bad we communicate with the 
owners of the works. 


19220. (Sir William Ramsay.) “ Bad’? means chemi- 
cally bad. You do not trouble about whether bacteria 
are contained in the effluent or not ?—No. 


ON SEWAGE DISPOSAL: 


19221. (Sir Michael Foster.) I think you said that you 
dealt simply with the nuisances ?—With offences against 
the Thames Act. ; 


19222. But the object of your directions was to avoid 
all nuisances ?—The object is to secure discontinuance of 
pollution. 


19223. You do not consider the water from the drinking 
point of view ?—Excepting under this one clause of our 
Act, which says this: ‘‘ It shall be the duty of the Con- 
servators by all lawful and proper means to preserve © 
and maintain at all times, as far as may be, the flow and 
purity of the water of the Thames and its tributaries.” 


19224. But you have not interpreted “ purity” ays 
meaning drinking-water ?—Yes. The object of our Act, 
as stated in our preamble, was to so enlarge our powers 
as to enable us to preserve the river as a suitable source 
of domestic water supply for the metropolis and its 
suburbs, and our system is particularly designed and 
worked for this purpose. 


19225. “‘ Purity,’ so that it will appear pure to the 
senses ?—Yes, and satisfactory to the analyst. 


19226. And not be considered a nuisance ?—Yes, and 
to comply with our requirements, 

19227. (Sir William Ramsay.) I was going to ask you 
about vessels on the Thames above Teddington. How 
do you regard purity in the case of vessels if they discharge 
crude sewage into the river ?—We have power to board 
vessels and to require registration of steam launches and 
house boats. They do not discharge crude sewage. 


19228. But what do they do with it? I do not see 
what other course is open ?—There must not be a pipe 
into the water from these boats. They have earth closets. 


19229. They have earth closets on the boats ?—Yes, 
they have earth or pail closets for the sewage, and recep. _ 
tacles for sink or lavatory discharges, and dispose of all — 
refuse on land. Unless all pipes connecting with the 
river are cut off, the Conservators do not consider the 
arrangements satisfactory, and decline to register the 
vessels for use on the river. 


19230. (Colonel Harding.) Where do they get rid o \ 
this matter ?—They put it on the land. | 


19231. On special plots ?—House boats are only allowed 
in certain parts of the river, and the owners of them make 
arrangements with the owners of adjacent land, ) 


19232, (Mr. Power.) Speaking of scavenging, what 
do you do with the matter and refuse which is scavenged 
from the river? Do you take it right away, or dispose of 
it within the precincts of the river ?—Bury it. 


19233. And the dredgings, what do you do with these ? 
—The dredgings are taken to sea. 


19234. Is it only the dredgings that you take downto 
Barrow Deep ?—That is all. 

19235. None of the up-river scavenging matter ?—No; 

19236. Is it alarge bulk of the dredgings that you take 
down in the course of the year to Barrow Deep ?—Yes; 
fast year we took about 400,000 tons. 

19237. In the year ?—Yes. . 

19238. And that is done by day, I suppose, is it 2— 
Ves. 

19239. How do you take that down ?—We take it 
down in steam hopper barges. As the dredger fills them 
they are taken away. 

19240. And they discharge in Barrow Deep? Haye 
you particular regulations as to where they are to be taken 
to discharge ?—They must discharge within a certain 
radius the limits of which are defined by buoys, and the 
crew of the “ Mouse” Lightship check these vessels as 
they go out and come back. 

19241. Are their proceedings, broadly, similar to those 
of the London County Council ?—Identical. 

19242. Identical ?—Yes ; the movements of the London 
County Council boats are similarly checked by the system 
which was inaugurated by the Conservators. 


19243. (Sir Michael Foster.) I am not quite sure 
whether in your memorandum you stated what are the 
limits of your jurisdiction towards the mouth of the 
Thames ?—Yes ; Yantlet Creek. 


19244. Then you have jurisdiction practically over 
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the whole of the Thames Valley, the whole of the water- 
shed, have you ?—Yes, practically. 


19245. The whole of it above London ?—Yes. There 
are portions of certain counties within the watershed 
where we have no jurisdiction, and somewhat of an 
anomaly arises there because we may take proceeding 
against somebody for polluting the river in one county, 
whereas pollution of the same stream from places in 
«nother county cannot be dealt with by us. © 


19246. Then, what I was going to ask you was, con- 
sidering yourself as an authority for preserving the purity 
of the Thames, do you consider that your powers are 
wholly adequate, and that the Acts give you everything 
that you desire, or has your experience led you to wish 
‘that certain amendments might be carried out ?—Yes ; 
T have made a representation to the Board on that par- 
‘ticular subject ; there are certain things weshould like to 
see carried out, 


19247. Is that alluded to in your memorandum ?— 
It has not passed the Board yet, so that I cannot give 
evidence upon it: We have a ve-y strong feeling that in 
certain cases our powers do want amending, but I would 
ike the Inspector to point out on the plan. 


(A map was submitted to the Commissioners.) 


19248. This part of the Thames watershed (indicating) 
you have no jurisdiction over at all ?—(Mr. Drummond.) 
No, portions of Bedfordshire, Worcestershire, Sussex, 
Warwickshire, and Northamptonshire. That again (in- 
‘dicating) isin Northamptonshire. We have no jurisdiction 
over that. That again (indicating) is in Warwickshrie. 


19249. Does that arise from your not representing the 
counties only? (Mr. Philipson.) There are some portions 
of the counties of Warwick, Worcester, Bedford, Nor- 
thampton, and Sussex in the Thames watershed, but in 
respect of which the Conservators’ powers do not apply, 
‘their present jurisdiction being limited to certain counties 
named in Section 90 of the Thames Act. 


19250. Does that arise from your not representing the 
area over which you have no jurisdiction ?—Yes. Forty- 
five places with a population of 27,500, and the total 
area is 158 miles, or 101,000 acres. (Mr. Drummond.) 
These (indicating) are detached portions of Worcester- 
‘shire in our watershed but outside our jurisdiction, this 
at present being limited to the counties named in Section 
90 of our Act of 1894. We have now a summons running 
against Moreton-in-the-Marsh, Gloucestershire. At the 
first hearing of the summons they pointed out to us 
that we were dealing with them, but not with the village 
-of Eyenlode, which is some few miles nearer the river. 
The difficulty which resulted in the Conservators not 
dealing with this was want of power, as Evenlode is a 
detached portion of Worcestershire, Worcestershire not 
being included in our Act. Then there (tndicating) is 
another small portion, which we do not take, with a 
gas works. This (indicating) is the River Evenlode ; 
that (indicating) is the River Cherwell. 


19251. Then, may I assume that is the great deficiency 
in your present Acts ?—(Mr. Philipson.) That is a 
deficiency I have pointed out, but I am not quite certain 
the Board will agree with me, because the question of 
representation will arise, and if we got our pollution 
‘powers extended to these counties they would naturally 
say, ‘‘ We ought to have representation on your Board,” 
and possibly we would not be prepared to concede that. 
It would mean five members if they got a member each. 
Besides, I am told by the Inspector there is not a great 
deal of pollution from these places. (Mr. Drummond.) 
There is not, Sir. 


19252. (Sir Michael Foster.) Still, it is quite possible 
there might be a change. The population might be 
increased. There might be manufactories put up, and 
there might be a great deal of pollution. Would you 
not say from your experience that it is most desirable 
that the limits of an authority like yours should be deter- 
mined by the natura! features of the watershed without 
regard to county ?—Yes, I should say so. Then there 
is another point; if you refer to Section 92 of our Act 
you will see that it limits us with regard to tributaries 
to three miles, for trade refuse. The Conservators 
consider the limit of three miles should be abolished. 


19253. (Colonel Harding.) Three miles up the tribu- 
‘taries ?—Yes ; the reason of that is this. Take Wycombe 
-Marsh Paper Mills; that is five miles away. They use 
there a china clay. which causes the discharge from this 
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mill to seriously discolour the stream, making the water 
appear like milk, but the analyst cannot state that the 
discharge is offensive or injurious within the meaning 
of the Act, and the Conservators cannot deal with it as 


Mr. 


hh. Philipson 
PF. A.W. 


Drummond, 
and Mr. 


trade refuse, as it is beyond the three mile limit ; conve- (, EF. Groves. 


quently the objectionable discharge continues. It might 
be more serious even than that; therefore I think that 
the three mile ‘imit ought to be excluded from the Act 
so far as it relates to the watershed above the metropolis. 
Then there is another point, and that is that or” 
inspectors can only visit works—manufactories and 
sewage works and everything else—between the hours 
of nine in the morning and four in the afternoon. I 
think that in regard to sewage works and manufactorics 
and works of any description they ought to have power to 
visit them at any time they like, because certain opera- 
tions might be carried on, it is easily conceivable, after 
fuur o’clock in the afternoon and before nine o’clock in the 
morning. 


19254. Then are there any other points as to which 
you would desire amendment ?---No, Sir, I do not think so. 


19255. You have now considered at all the question 
of the Thames as a source of drinking water ?—No ; 
nothing further than what the Act says. Of course, 
that is our main object in keeping it pure. 


19256. The standard of purity you have put before 
us is one which, as I have said, is determined by the 
senses and not by more exact examination ?—Not by the 
senses only, but by the exact chemical determination, as 
Mr. Groves will tell you, which shows whether anything is 
being discharged which would tend to unfit the water for 
purposes of domestic supply; ; 


19257. You do not conceive that it was within your 
duty to take care that the water should be such as might 
be at all events in this or that place distributed for drink- 
ing purposes ?—I am afraid I cannot go beyond the 
powers in the Act; but these are adequate to ensure 
freedom from contamination, and thus furnish a supply 
which, in conjunction with the ordinary filter-beds of the 
water companies, is perfectly satisfactory: 


19258. (Sir Wiliam Ramsay.) Do not you wish an 
enlargement of the Act to give you those powers? Is 
not that part of your scheme ?—That would mean a 
revolution of our whole system. I mean we could not 
carry out a scheme like that with our present staff, for 
instance. 


19259. I do not know whether you know it has been 
already recommended that rivers boards should be created 
throughout the country, not of the kind you have advised, 
but boards which would keep the rivers in such a state 
of purity that the water can be used for drinking purposes 
if necessary. It would alter your rivers board in that 
case ; it would give you larger powers and, I suppose, 
give you larger revenue to draw upon. Would you be 
willing to undertake such a duty ?—I do not see any 
reason why we should not if we could get sufficient financial 
powers along with the other powers ; but at the present 
time we could not spend more than we are doing to secure 
the purity of the water supply. 


19260. (Sir Michael Foster.) The income that you 
draw is only sufficient for this, if I may say so, more or 
less superficial examination of the water ?—Yes, 


19261. As compared with the more or less exact ex- 
amination which would be necessary if the water is to 
be largely used with absolute safety for drinking pur- 
poses ?—Of course, as a matter of fact, it is largely used 
now for drinking purposes. 


19262. — know it is largely used for drinking, but you 
do not feel yourself responsible for insuring the absolute 
safety of that ?—Nothing further than the Act devolves 
that duty upon us. The Inspector (Mr. Drummond) 
suggests that I should put in Dr. Groves’ statement 
with regard to the improvement in the quality of the 
water since 1894, when these powers came into operation. 


19263. That might be put in. Could that be put in 
as evidence ? It is a quotation from Dr, Groves’ report, 
is it ?--Yes. 

19264. You put that in as evidence ?—This is Dr. 
Groves’ own letter. Shall I read it, or would you lik» 
Dr. Groves to put it in. (Dr. Groves.) The letter is 
dated 1898, four years after the passing of the Act. 

“Mr. Groves reported in May, 1898, as follows :— 
‘Owing to the action taken by the Thames Conservancy 
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under their Act of 1894, the amount of organic impurity 
observed in the water immediately above the intake, 
is now only about two-thirds of what it was before the 
passing of that Act.’ ” 

19265. It is a brief statement of what had been effected 
between 1894 and 1898. I think the object will be 
effected if you will put that in as evidence. Have you 
any further improvement since 1898 ?—(Dr. Groves.) I 
might say that the general condition of the river has been 
very greatly improved since 1898, and more particularly 
in respect of the flood waters. As to the cause of this, I 
could not quite make that out when I gave evidence before 
the last Water Commission, and therefore I made prac- 
tically no explanation ; but it seems to me there is a very 
simple one. In places, for instance, like that where the 
Charterhouse School is, at Godalming, they used to pass 
the whole of their sewage direct into the Wey, and, of 
course, the sludge settled there, and the river was outside 
our jurisdiction, 7.e., before 1894. Then when the floods 
came the whole of this was washed down into the Thames. 
Now, of course, the sewage is all treated, and the effluent 
they send in is very good, so that it is practically clear 
water, and there is nothing for the water to carry away 
when you get a flood; consequently, the dood waters 
are very much purer than they used to be. That might 
possibly be of use to the Commission. 


19286. (Colonel Harding.) You stated, I think, Mr. 
Philipson, that the amount of matter dredged up from 
the river is 400,000 tons a year, did not you ?—-Yes. 


19267. Does that include the dredging in the docks ? 
—No. 

13268. Or is that carried on by the dock authorities ? 
—It is carried on by the dock authority. 


19269. And where is that taken to ?—All the spoil 
removed from there is taken to the Barrow Deeps by the 
London and Tilbury Lighterage Company. 


19270. Then passing on to the general question. You 
have more or less since 1857, have not you, been exer- 
cising the functions of a’river board ?—Yes, in a very 
incomplete sense only up to Staines until 1866. 


19271. You have no power to make levies upon the 
authorities in your various areas to cover expenses ?—No. 

19272. Are you conversant with the general organisa- 
tion of the Northern Rivers Boards in Lancashire and 
Yorkshire ?—Ne. 

19273. They are very important rivers boards ?—I 
know of them; but I do not know their methods of 
working at all. 

19274. But your duties are in effect similar to theirs ; 
for example, you have to guard against the pollution 
of your large streams and rivers ?—Yes, undoubtedly. 


19275. Do you find then from the fact that you 
have been able to get local authorities to put down 
sewage works that, taking them generally, those sewage 
works are effective ?—Yes, I should imagine so. The 
inspector suggests that they are generally, effective. 


19276. Then the standard, a personal standard I 
understood it to be, which your analytical chemist guides 
himself by is a standard for the effluents, is it not ?— 
For the effluents. 


19277. And you find that generally it will reach——? 
(Dr. Groves.) At the present time it is in very few cases 
that it does not come within this standard of -02. 


19278. In the Northern Rivers Boards dealing with 
rivers which are certainly in use for drinking purposes, 
they are using for practical purposes a standard which 
is by no means so exactas your own. It is a standard with 
regard to albuminoid ammonia of +15 in 100,000. Yours 
is 100 times less ?7—Seventy-five times less. 


19279. And you find that your effluents reach that 
standard ?7—Generally they reach that standard, or just 
a little above, but I have several sewage farms where the 
soil is good where it very seldom much exceeds ‘01. 


19280. Then perhaps Mr: Philipson could tell us 
out of the various methods of sewage treatment how 
many are by land filtration and how many are by so- 
called artificial filtration ?—I am sorry I cannot tell you 
that. ; 


19281. You have the information ?—I have not got 
it here, 
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19282, Not in your office ?—(Mr. Drummond.) We 
could get it. I have only with me here a list of, the 
places where sewage works have been constructed. 


19283. Then we may take it as your experience, 
speaking quite generally, that the methods of sewage treat- 
ment which you have induced local authorities. to adopt: 
have been found to be effective ?—(Mr. Pnilipson.) Yes. 


19284. But I suppose I may also take it that there are 
amongst them many that are dealing with their sewage 


by artificial filtration methods, and doubtless many others. 


dealing with it by land filtration ?—That is so. 


19285. But either way you have been able to obtain 
sufficiently good results ?—Yes. 


19286. Now with regard to trade effluents there must- 
be a course, over so large an area as you have to deal with. 
a considerable number of pollutions arising from manu 
factories ?—Yes. 


19287. What is your method of action with regard’ 
to these. I notice that you have in some directions: 
very great powers, and that you have powers of inflicting. 
very considerable fines. I noticed in glancing through 
your interesting statement that in some cases you can. 
exact a fine of £100, and £50 a day during the time the 
pollution is continued ?—Yes. 


19288. But have you in regard to manufacturing or 
trade pollutions powers of dealing rapidly with any; pol- 
lution that may arise ?—Yes. 


19289, Then what is the course you take 2—Do you. 
give notice to the manufacturer that he is polluting the- 
stream ?-—Yes. 


19290. Then within what time is he compelled to 
abate it ?—Within three months, and if no improvement. 


takes place we can bring him before a Court of Summary 
Jurisdiction immediately. 


19291. Has he any appeal to the Local Government. — 


Board ?—No, to the Board of Trade. | j 
19292. To the Board of Trade ?—Yes: 


—Yes. 

19294, And does he in fact appeal to the Board of 
Trade ?—I am afraid I have misled you ; I was referring 
to pollution other than trade refuse. With regard to 
trade refuse we deal with them at once, and there is no» 
appeal to the Board of Trade. 


19295. What I was anxious to get at is this: We havéy 


some personal knowledge of the working of the northerm 


rivers boards, and of the very great difficulty they have 


in reducing pollutions arising from trade sources. In 


19293. He has power to appeal to the Board of Trade ? 


their case they are obliged to give certain notices to the — 


person who is causing the pollution before they can take 


any legal action against him, and they are obliged to — 


summon him before their own body to show cause why 
action should not be taken. 
taken, the permission of the Local Government Board 


Then, before action can be: 


has to be obtained, and that involves long delays, and — 
finally, when the permission of the Local Government — 


Board has been obtained, then an action can be begum 
against them, Do I understand that in your case you 


have none of these sources of delay, but are able to take 


immediate action?—-We are able to take immediate 


action. : | 


19296. Now, tell me, has that led to any serious injury 


to the extension of manufactories within your area. 
. 
. 


Has the fact that you have been able in this simple way 
to deal with trade pollutions caused much injury to 
the trade in your district ?—Not to my knowledge: 


{ 
r 


You have heard of none, have you, Mr. Drummond ?— 


(Mr. Drummond.) We act in a commonsense point of — 


view ; we are not arbitrary. 


ca 
19297. Then how do you deal with a new manufactory: ' 


Let us take the case of a man who is putting down the — 
foundations of a mill or something of that kind. You — 
notice this, you make inquiry, and you form the opinion — 
that necessarily some effluent of a more or less unsatis- — 
factory character will be delivered by that manufacturer — 
into the stream:. Do you then, during the course of erec- — 
tion, give notice to the manufacturer thathe must purify — 
or do you wait until the pollution arises ?—(Mr. Philipson.) — 


take any notice, ; 
19298, Then you have no powers to give notice to th 


Z 


5 


‘It is only when the pollution is an actual fact that 7 


iM 
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manufacturer that in putting down his manufactory 
he must at the same time provide any works that may 
be necessary for the purification of effluent ?—No, none at 
all. 


19299. You wait until the pollution arises ?—Yes. 


~ 19300. Then what do you do ?—We have no alternative. 
‘We communicate with him as soon as pollution arises, 
and call attention to it. 


19301. When you communicate with him what is the 
effect of the communication. Do you give him notice 
that he must within what time abate the nuisance ?—We 
send him a letter first, calling attention to the require- 
ments of the Act, that he is committing an offence against 
the Act, and requiring him to discontinue it. In this | 
4etter we simply call attention to the pollution, and if 
_ there is nothing done in the space of two months, we give 
motice that we will take action against him. 


19302. And you can take action ?—We can take action. 


19303. Right away ?—There is nothing to prevent our 
taking action right away. 


19304. I suppose you exercise reasonable indulgence 
af you find the manufacturer is seriously trying to abate 
the nuisance, but if he does nothing you take action ?— 
“We do not harass people if we can possibly help it. 


19305. Do you find within your area that local authori- 
‘ties are willing to receive trade effluents into their sewers ? 
—I could not answer that question of my own knowledge, 
‘but the inspector will be able to tell you. 


19306. Can you answer that question ?—(Mr. Drum- 
mond.) In certain conditions where there are sewers we 
»do not find the local authorities are adverse to it. 


19307. But you have a great many cases where manu- 
facturing pollutions go direct into the streams ?—Not 
antreated. 


19308. Where they go to the streams eventually ?— 
Yes, treated though. 


19309. But they do not by any means all of them 
«connect up with sewers, though there are a great many 
30 connected ?—In some cases the authorities will not 
have them at any price or under any conditions. The 
local authorities in a great many cases won’t take them 
‘into their sewers. 


19310. (Sir Michael Foster.) In the majority of cases ? 
—No ; I could not say the majority. I could not exactly 
speak to that. 


19311. About half ?—Perhaps. 


19312. (Colonel Harding.) Which are those which tie, 
wont have at any price ?—Generally speaking the 
‘brewery refuse—there is an objection made to that. 


19313. Any others ?—Generally speaking, I do not 
fancy that there is much objection to most of the other 
refuse, but anywhere where any lime process is in vogue, 
such as fellmongery or anything of that kind, that is an 
wbjection because of coating the sewer up. 


19314. In those cases where they cannot connect with 
sewers you say they have been compelled by your Board 
to treat ?—Yes. 


19315. They have successfully treated these various 
tirade effluents ?—Yes, Sir, I think, taking all things into 
consideration and the volume of water, that these evertu- 
ally get into, and even then, looking at the fact that it is 
used by London for drinking purposes, I think it is very 
satisfactory indeed. 


19316. Then having heard just now how exacting the 
atandard is which your Analytical Chemist keeps before 
him for passing these various effluents, are you able to 
suggest that these trade effluents reach anything like such 
a standard ?—Yes, I should say in most cases they do, 
they meet Mr. Groves’ requirements. I know we are not 
satisfied until they do meet his requirements. 


19317. Will you allow me to investigate that matter of 
the standard. Did I understand you to say that the 
standard by which you guide yourself in your decisions 
was one as to the presence of albuminoid ammonia and 
that the standard was -002 ?—-(Dr. Groves.) No; *2 per 
1,000,000 ; -02 per 10,000. 


19318. How many parts per 100,000 ?—-02. 


19318.* Then I evidently misunderstood your previous 
answer if you say 02 ?—-02 per 100,000. 
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19319. (Sir William Ramsay.) I think Dr. Groves first 
said ‘02 per million ?—That was a mistake. 


19320. Then it is 02 per 100,000 ?—Yes, that is right. 


19321. (Colonel Harding.) If I recollect right, the 
Northern Rivers Board is -01 per gallon, which would be 
about *15 per 109,000, so it is really only seven times 
more stringent. Jn your previous answer T think you said 
75; I was possibly myself tc blame for that. However, 
it is as well to have that cleared up. May I also ask of 
you the question which I asked of your inspector just now, 
as to whether in judging of the purification of trade 
effluents you use a similar standard ?—A similar standard, 
yee. 

19322. And you really find you can get brewery refuse 
and other trade effluents purified to pass that standard ?— 
No ; that standard is the standard for a good effiuent, but 
itis not the standard whichis passed. It would take ten 
times aS much. 


19323. (Sir William Ramsay.) You allow to pass *2 ?— 
I allow to pass -2 per 100,000. 


19324. (Sir Michael Foster.) May I ask what is the 
lowest you pass ?—-2 in the upper reaches of the river 
(Mr. Philipson.) May I explain that we divide the river 
into three different portions, the upper, the middle, and 
the lower. (Dr. Groves.) Above the intakes we have a 
much higher standard. (Mr. Philipson.) Itis shown, Sir, 
on the table. 


19325. (Colonel Harding.) Do you test your samples by 
the albuminoid ammonia ?—Yes, by the albuminoid 
ammonia method. As I stated in the answer to the 
questions which were asked me about this, I find in regard 
to the oxygen absorbed, which is a very good indication 
of the purity of waters, that it is of very little use for 
effluents, because in many cases sewage effluents, par- 
ticularly if a sewage farm is working well. may 
contain nitrates. I may say also that in the case 
of paper mills I have found in many instances, I 
do not know why, a considerable quantity of nitrites. 
Of course, in a sewage farm that shows that the sewage 
farm is working well, that the decomposable matter is 
being got rid of, but it would make, of course (as this 
nitrite absorbs oxygen in order to convert it into nitrate), 
a good effluent—what may be a very good effluent— 
appear as a bad one, so that although I always do the 
‘oxygen absorbed’ as a check and for general informa- 
tion, I report practically upon the amount of albuminoid 
ammonia. 


19226. In the presence of nitrates and nitrites you 
allow a larger proportion of organic matter ?—No. 


19327. Do not you ?-—No; the albuminoid ammonia 
represents as fairly as anything can do the amount of 
easily decomposable nitrogenous matter which is present, 
putrescible nitrogenous matter. 


19328. Then I think we did not quite get to the point 
which Sir Michael Foster was also anxious to get, and 
that is, what is the worst standard ? The worst standard 
which enables you to pass anything really is not the 
standard of what you consider to be a good effluent, but a 
standard which enables you to say this may just pass in 
regard to trade effluents ?—Just so. Two parts per 
million. 


19329. In regard to other effluents also ?—Yes. 


19330, And your experience also in this district is that 
you find that brewers can purity these effluents from 
breweries and that effluents from other trade sources to 
that standard ?—Yes, they do. 


19331. Do you find some cases where they have a 
difficulty in getting it ?—Well, there was one case where 
they had a difficulty, but they managed to run the effluent 
into the sewer. 


"19322. Then, of course, they did not deal with it ?— 
They did not deal with it. 


19333. (Sir Michael Foster.) When you say two you 
mean two per million ?—Yes. 

19334. -2 per 100,000 ?—2 per 100,000; two parts 
per 1,000,000. There is a little difficulty perhaps arises 
here. A good effluent is 2 parts per 1,000,000; but 
anything which is ten times as bad at that I reject 
and say that that is a bad effluent, and I do not allow it 
to pass. 


19335. (Colonel Harding.) Then it may pass a standard 
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of two per 1,900,000. It must be less than a stendard of 
two per 1,000,000 ?—Less than two per 1,000,000. 


19336. That is an effluent to pass with approval, not 
necessarily high approval, but to be allowed to pass into 
the river 7—I always call attention to the fact that it 
is on the limit. I can only just pass it. 

19337. You have in your office, Mr. Philipson, records 
of the various methods which are employed in purifying 
trade effluents and of the suecess which each of them 
reaches ?—(Mr. Philipson.) No. 

19338. Your inspector has this information, surely ?— 
(Mr. Drummond.) Not the detailed information, Sir. I 
have the knowledge, you see, up to a certain point. 

19339. But, having that knowledge, do not you tabulate 
it and fix it in the information for your Board ?—Well, 
yon see, the whole process does not go through me. I 
do not give the analysts’ report direct, so, whatever my 
opinion might be on the matter, it would really not be 
scientific. (Mr. Philipson.) It is beyond the scope of our 
powers. 

19340. (Sir William Ramsay.) I would like to put to 
Mr. Groves this question: does he ever get an effluent or 
anything on land after very long filtration which contains 
‘02 of albuminoid ammonia per 100,000? Has it ever 
been known? (Mr. Groves.) That I cannot say, abso- 
lutely. A large number of the trade effluents that we have 
are from paper mills. 

19341. I am not speaking of other effluents, I am 
speaking of sewage effluents here. Has it ever been 
found that any sewage effluent whatever has reached a 
purity of -02 per cent. per 100,000 ?—That I cannot say, 
because they have all to pass through land in sewage 
farms, 


19342. From Reading, for instance, has the whole of 
the sewage to pass over land ?—Yes, Sir, it has, 


19342*. At Oxford it has ?—Yes. 


19343. (Colonel Harding.) What about Staines? Is 
that passed over land ?—(Mr. Drummond.) The Staines 
sewage passes through bacteria beds and gets into the 
Ash stream through the effluent drain, nearly two miles 
long. The Ash stream comes into the river at Sunbury 
after running over five miles from the effluent drain to 
the Thames. 


19344. (Sir William Ramsay.) Is this final effluent you 
are speaking of that comes into the river the effluent 
as it comes out of the sewage works ?—(Mr. Groves.) No, 
as it comes out of the sewage treatment works. 


19345. That is the exact point I want to call attention 
to. If you take the effluent from the sewage works you 
cannot possibly put a standard of ‘02 upon it ?—I think 
it is doubtful. 


19346. I mean it is ten times better than anybody 
else can obtain ?—Yes. 


19347. Then we do right to understand that you scme- 
times take effluent from the sewage works, but generally 
it runs overland ?—As far as I can remember, they run 
over land from the sewage works, 


19348. Is there any case in which effluents are taken 
direct into the Thames from sewage works treatment 
without passing over land ?—(Mr. Drummond.) Yes, at 
Kingston. (Dr. Groves.) That is below the intakes; I 
am speaking entirely of the river above the intakes. 


19349, There is no case above the intakes in which 
the effluent does not pass over land ?—The inspector 
could give you any. He has local knowledge of all the 
farms on the Thames. It is so, is it not, that there is no 
sewage farm effluent that passes direct into the river 
above the intakes.? (Mr. Drummond.) No, either land, 
or artificial treatment. 


19350. That is the very thing we want to get at.— 
Land or artificial treatment. 


19351. (Sir Mtchael Foster.) Does the effluent which is 
the subject of artificial treatment go direct into the river 
above the water intakes ?—I should say yes. 


19352. (Sir William Ramsay.) I want to put to Mr. 
Groves this question: when it does go in, have you ever 
found that the albuminoid ammonia is as low as 02 ?— 
(Dr. Groves.) I cannot give you that information now. 
T could give you the information. (Mr. Drummond.) 
You are putting Mr. Groves rather at a disadvantage, 


: 
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because it is the inspector who takes the sample™;"h. 

analyses them afterwards, so that realiy he knows nothing. 
about the locality of these farms really ; it is better that. 
he should not. (Dr. Groves.) If you would like the infor- 

mation I can supply it. 

19353. I think we should. Do not you think, Colonel 
Harding, that we should know how much unpurified. 
effluent goes into the river ? 

19354. (Colonel Harding.) I think it is very important 
that point should be cleared. ‘2 per 1,000,000 is a 
standard of perfection which is not reached. (Dr. Groves.) 
This is what I call a good one, but it is frequently reached, 
and there are several cases which it is only half that. : [See 
Appendix A at end of Mr. Groves’ evidence.? 


19355. In the case of trade effluents, at all events, you 
are satisfied with one ten times more lenient ?—I pass it. 
(Mr. Philipson.) If there is any information you want 
upon this particular point I will see what I can do to get it. 


19356. (The Secretary.) There might be a table put in 
at the end of the evidence when the proof comes back 
giving some typical effluents from land and from artificial 
sources. 


(Sir Michael Foster.) Above the intakes ? 


(Mr. Philipson.) All above the intakes. We can get 
that out. [See Appendix B to Mr. Philipson’s Evidence. | 


19357. (Sir William Ramsay.) We should like to know 
in how many places effluent is discharged from sewage 
works direct into the river without land.—(Mr. Drum- 
mond.) Of course that would include tributaries as well 
(Mr. Philipson.) In the watershed above London ; that is 
what I understand. (Dr. Groves.) You do not mean. 
individual houses ? 


19358. Oh, no. Where there are sewage works. (Dr. 
Groves.) And, Mr. Drummond, if you will just say what- 
the distance is from the Thames it would be useful. 


19359. That will be worth having.—(Mr. Phitipson.) 
With regard to those points that my attention was directed 
to when the Lord Chairman was out of the room, I can 
state that they at the present time form the subject of 
consideration by the conservators, and in one or two 
instances I quite expect they will be agreed to. What F 
propose to do, if you wish it, isto come before you again. 
with any proposals that they may assent to. 


(Sir Michael Foster.) I think if you will write to Mr. 
Willis, stating what has been the decision of your Board 
with regard to the actual watershed, that will do. 


(The representatives of the Thames Conservancy then with- 
drew.) 


APPENDIX A TO Mr. Groves’ EvIDENCE. 


Laboratory of the Thames Conservancy, 
352, Kennington Road, §.E., 
17th November, 1903. 
Sir, 

I now send the Supplementary Statement, alluded to 
in your letter of the 13th inst., as an appendix to my 
evidence. 

I should like to see a proof at your convenience in order | 
that I may check the figures in the tables. : 


I am, Sir, yours truly, 
CuHaRLEs E. GRovzEs. 
The Secretary, 
Royal Commission on Sewage Disposal. 





SUPPLEMENTARY STATEMENT, being Appendix A- 
to the evidence given by Mr. C. E. Grovss, Chemist 
of the Thames Conservancy. 


Standard of purity of effluents passing into the Thames ~ 
and its tributaries above the intakes of the Water Com- 
panies, 

A good effluent is one which does not give more than 0°02 
per 100,000 (0°2 per million) of albuminoid ammonia. 
An effluent which gives more than 0°2 per 100,000 (2°0 per — 
million) is a bad effluent. In all cases where it is 0°2 per — 
100,000 it is reported as being “ on the limit.” = 

In the accompanying tables are given the results of the 
examination of the effluents from the more important - 
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towns and villages taken, during the years 1902 and 1903 
(to end of October, 1903), at the point where the treated 
sewage passes into the Thames or one of its “ tributaries.”* 


TaBxy I. gives 21 towns where the albuminoid ammonia 
in the samples has not exceeded 0°1 per 100,000. 


Taste IJ. gives 15 towns where the albuminoid am- 
monia in some of the samples has exceeded 0°1 per 100,000, 
as will be seen from an inspection of the table. The cases 
—called ‘“‘ abnormal”’—where it has exceeded this limit 
are few as compared with those where it is “‘ normal” 
(i.e., 01 per 100,000 or less), except at Hartley Wintney, 
Sandhurst, Wokingham, and St. Albans. 


Tassie III. (Septic Treatment). It may be of interest 





177 








to the members of the Commission to have special data Mr. 
of places where “septic”? treatment is in operation #. Phili: son, 
amongst the sewage works connecting with the Thames Mr Ff. d. W. 





either directly or indirectly. The table gives for seven cyvay alee 
such places :—- C. E. Groves. 
(a) The system employed. 


20 Oct. 1903. 


(6) Population per acre of land used for tretament 
of the sewage. 


(c) Parts per 100,000 of albuminoid ammonia 
(average of all the samples taken). 





N.B.—Land treatment is employed at all the places 
mentioned in these three tables. 























LA Bis hee 
Parts of Albumenoid Ammon a | 
| Number of yer 100,00) 
Place. sample. “> - Remarks. 
Highest. Lowest. | Averaze. 
Abingdon : - - - - - Srp 10 0:03 0°02 0021 
Bourton-on-Water - - - : = 11 0°05 0-005 | 0-020 | 
Chipping Norton - -  - : 8 0-06 0-016 | 0-030 | 
Cirencester = - - - - - : - - 10 0°03 0°005 | 0-012 
Chesham - = = ct 5 : 7 : 9 0-04 0-015 Q°030 | 
Faringdon - - - - . - - : 11 0°03 0:010 | 0-012 
Fairford - - - s - = - - : 12 0-04 0:005 0014 | 
rr 11 007 | 003 | 0-044 | 
Eastrop = - - - - 
Highworth f 10 0-04 0-01 0-024 
Westrop - - - | 
Maidenhead - - - - : - 21 01 0:04 0:07 | 
O@diiaro - = = i = = = : = 8 0:05 0°03 0-034 
i | 
Staines (Stanwell) - - - - - - - ll 01 0°02 0-035 
Pe 9 0-03 00s | ool | 
Uxbridge 0 10 01 0-04 0-066 
Miyeombe 32-  * -lC 22 0:07 0-02 0-036 | 
Weybridge - - “ - - : - - 11 0:06 0:03 0035 
Woking -- - . ye - - - - 1] 0:06 0°05 0-054 | 
West Drayton . SS 9 0-06 0-02 0-034 
Wellington College 2 SEES Cee ere 10 0-04 0°015 0-028 
a 10 0:08 0-008 0-045 
Yiewsley —  - - - a SS 10 0°04 0-01 0-029 











In Table I., where in no instance has the amount of 
albuminoid ammonia exceeded 0°1 per 100,000, it will be 
seen there are six places where the average is only 0°02 
per 100,000, namely, Abingdon, Bourton-on-the- Water, 


ee 


G23 


——— 


Cirencester, Faringdon, Fairford and Tring ; whilst some- 
times the albuminoid ammonia in individual samples sinks 
as low as 0°01 and even 0'005 per 100,000. 
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Place. 


TABLE II. 





Number of 
Sample. 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Parts of Albumenoid Ammonia 


per 100,000 





Highest. 





Lowest. | Average. 


Pa ee ee a a a a aR, a aa Sa a OS TEES ST Te 


Ardington  - - 


Bicester - - 


Boreham Wood - 


Cranley - te 


Trimley Street - 


Godalming - 


Guildford - 


Hartley Wintney - 


Newbury : 


Oxford - 


Reading - 


Sandhurst 


Swindoa- - 


Wokingham - - 


St. Albans - 


*Normal 


* Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Norma! - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


Normal - 


Abnormal 


2 ER TE 
oh en eae 











Ol 
0-2 


0-08 
0°15 


01 
0°15 


0:08 


01 
0:15 
0:08 
0:14 
0:08 
0-25 
01 

0:3 

0:08 
0:16 
0-1 

0-25 
0:10 
0:16 
0-10 
0°16 
0:10 
0:3 

0'1 

0°35 
0:10 
0-20 








0°02 
O-ll 


0°03 


0-05 


0-015 


0:03 
0-12 


0:04 


0-05 


0°05 
0°15 
0:05 
0-15. 
0:02 
0°12 
0-016 
0:12 
0:05 
0:15 
0:02 
0-15 
0°05 
0°12 


0°06 
0-14 

















In Table IL., the average for the “ normal” samples is, 
in most cases, considerably higher than in Table [., but 





* Normal = 0°10 per 100,000 and less. Abnormal = over 0:1 per 100,000. 


with three exceptions, the average of the 
samples is below 0°2 per 100,000 


0:05 
0°16 


0°04 
0°08 
0-037 


0-062 
0-135 


0-052 
0065 


0-08 
0-2 
0-06 
07155 
0-046 
015 

a 
0-053 

es 
014 
0-08 | 
0153 


“ abnormal ” 


eae 


Place. 


Chipping Norton 

Fairford - - - 
Wellington College 
Berkhamsted - - 
Didcot - - - 
Farnborough - - 


Hartney Wintney - 


There are nine places above the intakes where septic 
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TABLE III. 





System. 
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Septic ; filtration ; irrigation “ = 

Septic ; irrigation : , : 

Septic ; irrigation - - : . 2 2 
Septic ; contact ; land filtration - is : : 
Septic ; irrigation - - - : 

Septic ; contact ; Pee - - 


Septic, contact ; land filtration and irrigation 








Mr. 
R. Philipson, 
Mr. F. A. W. 
Drummond, 
and Mr. 
C. EB. Groves. 
20 Oct. 1903. 
Albumenoid | Pooulati 
Ammonia 2 opulation 
er | Remarks. 
100,000. per acre. 
0:03") <)) fGo0d.” ebag 
| 
0-014 | Good | 468 
0028 Good War Dept. 
| 
0-095 | Fair | 467 
0-14 | Bad 46 
O14 | Bad 766 
| 
0125 | Bad 336 
| 








tanks are used, but as we have had but few samples taken three bad. 
at Wantage and Bramley, these two are omitted, and the 
results from the remaining seven only are given in the 


6225 





above table ; of these, it will be seen three are good and 
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ApprnpIx 5. to Mr, Philipson’s Evidence.—THAMES CoNSERVANCY.—continued Dr. 
| LAI tne a Meer sto a! oe Le T. J. Browne, 
and exer 
LIST E, Me Weeney, 
— 7 ae ae - ——— M.A., M.D., 
és D.P.H. 
ompany | Coal, Oil Is ra is oe 
Situated at or or Sulphate eo ee ae ate Cap Remarks. 20 Oct. 1903, 
Private. Water. made? SS ta) eens Sone 
| : 
Faringdon -~— - - | Company | Coal - Yes Tar sold locally: liquor burnt ~- | No pollution of any 
7 stream, 
Cirencester - - -| Company | Coal- = - | Yes Tar and liquor sent to Gloucester 5 re 
by by rail. 
Eynsham - - - | Company | Coal - - | No Tar and liquor sent to Gloucester iS He 
q by rail. 
7 Charlbiry - - - | Company | Coal - - | No Tar and liquor sold locally - - te , 
A “Woodstock - - - | Company | Coal - - | No Tar and liquor sold locally - - * se 
 Bruern - - . Private | Oil No Tar and liquor to pits in meadow ; < ef 
, no overftow. 
Chipping Norton - Company | Coal - Yes Tar sold locally : liquor burnt up e ; 
_ Highworth - - Company | Ccal- - | Yes Tar seld locally, liquor used over a : 
land. 
Witney - - “ - | Company | Coal - No Tar and liquor sent to Wolver- ‘s Fe 
hampton by rail. 
_ Shipton-under-Wych- Company | Coal - - | Yes Tar sold locally, liquor over allot- . ; 
wood. ments. 
Northleach - " Company | Coal - - |. Yes Tar sold locally, liquor burnt - e 
, Cricklade - -  ~-j| Company | Coal - No Tar sold locally, liquor burnt —- % bs 
Burford - - -  -| Company | Water No Tar sold locally, liquor burnt - i ‘es 
q Fairford- - - ~| Mr. Brown] Coal-  - | No Tar sent to Swindon, liquor burnt b: 
Stow-on-the Wold- | - | Company | Coal - - | No Tar and Jiquor sold locally - - ss ‘: 
zt! et 
_ Moreton-in-the Marsh -| Company | Coal- - | No Tar and liquor sold locally - — - 9 i 
Old Swindon- - -j| Company | Coal - No Tar and liquor sent to Bristol by ¥. . 
- -Rail and Canal. 
_ New Swindon - -| Company | Coal, oil | Yes Worked up on premises and ‘ 
i : and water disposed of. 
G.W. Works, Swindon - | G.W. aa Coal - No Sent to Bristolby Rail- -~— - . s 
py. way Co. 
Bourton-on-the-Water - | Company | Coal-  - | Yes Tar sold, liquor sent to Gloucester Fs E 
‘ by Rail. 
Beoxord - - - .-| Company | Coal- -| No Tar and liquor sent to Oldbury by A +, 
a Oxford Canal. 
_ Banbury : . - | Company | Coal - ‘No Tar and liquor sent to Oldbury by a os 
7 Oxford Canal, 
q epieester-  - - ~-/|, Company | Coal- - | No Tar and liquor sent to Beckton by bs 
j L. and N.W. Railway. 
c “Abingdon : > - | Company | Coal - No Tar and liquor sent to Swindon by ¥, 
. G. W. Railway. 
Wantage - : - | Company | Coal- - | No Tar and liquor sent to Swindon by * et 
G.W. Railway. 
Didcot eee iad, Ws Rail. | Coal >). -.| No Tar and liquor sent to Swindon by < a 
way Co, G.W. Railway. 
_ Deddington - = - | Company | Coal- - | No Tar sold locally, liquor burnt - fr i 
7 a loxham - - =| Company | Coal- -| No Tar sold locally, liquor burnt = - “ a 
‘Sandford - - -| Private Coal- - | No Tar sold locally, liquor burnt’ - re s 
ds AN 
_ Wolvereote . - Private Coal - - | No Tar sold locally, liquor burnt — - . a 
_Littlemore - - = County | Coal - - | No Tar sold locally, liquor burnt — - A a: 
Asylum 
- Ww ootton Underwood - Private | Coal - - | No Tar sold locally, liquor over land - ss ’ 
: Aylesbury - . -| Company | Coal - - | No Tar and liquor sent to Birmingham Bs Bt 
em by Grand Junction Canal. 
ston Clinton - ~-/ Rothschild | Coal- No Tar sold, liquor over land - pe es 
- Beaconsfield - - - | Company | Coal - - | No Tar sold, liquor over land - : be 5 
Great Marlow” - - | Company | Coal - No Tar sold, liquor burnt - - - a 
~Wooburn (Glory Mill) - Private Oi - - | No Tar and liquor burnt, or sent to x, 35 
ne: London per Great Western Ry. 
Hambledon - - # -/|Hon. W.F.| Coal-  -| No Tar and liquor barnt -~ - ‘ bs 
.. D. Smith 
Mieeve - - - ~-| Company | Coal-  -/| No Tar and liquor sent to Londen jer 3 _ 
Great Western Railway. 
Halton - - - ~-| Rothschild | Coal- - | No Tar used on estate, liquor burnt - a as 
he 
Henley-on-Thames Company | Coal - - | No ay and liquor sent to Bristol per Ae oe 
oe: Great Western Railway 
gh Wycombe - - | Company | Coal - Yes Tar and liquor sent to London per og i 
; | Great Western Railway 
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R. fees ges 
Mr. F. A. eh | 
Drummond, ; ’ : 

and Mr. Situated at ee Sean aiee aie How Tar and Ammoniacal Rennie 
C. E. Groves. NU ah net Divate Water ee ; liquor are disposed of. aL Se 
20 Oct. 1903. | : 

Loudwater Mill - «| Private | Oil - - | No - | Tar and liquor destroyed — - - | No pollution of any 

stream. 

Taplow - - - - | Company | Coal, Oil | No - | Tar and liquor sent to Silvertown hf a3 

and Water (Burt & Co,) by river. 

Pangbourne - - - | Company | Coal - - | No - | Tar sold locally, liquor burnt - 3 Pe 
et Princes Risborough -j| Company | Coal - No - | Tar sold locally, liquor burnt —- - > 
ids Slough - : . Company | Coal - - | No - |Tar sold, liquor sent to Brentford, Re a 

per Great Western Railway. 
a Soho Mill, Woburn Private Coal - |No - | Tar sold, liquor burnt - - - “a x 
‘4 : Thame - : - Company | Coal - - | No - | Tar to Birmingham, locally to a; as 
p Wolverhampton, per G. W. Ry. 
i Tring - - - - | Company | Coal - - | No - | Tar to London by Grand Junction ay a 
Canal, liquor burnt. 
Waddesdon - - - | Company | Coal - - | No . | Tar and liquor sent to London, per . PP 
Great Western Railway. 
Wallingford - - - | Company | Coal - - | No - | Tar burnt, liquor to Abingdon, per me Fe 
Great Western Railway. 
i Watlington - - - | Company | Coal - - | No - | Tar sold locally, liquor burnt : ae Pa 
: Wendover - - - | Company | Coal - - | Nu - | Tar sold locally, liquor over land - 93 eM 
Windsor . . - | Company | Coal - - | No - | Tar by river to London, liquor to a 3 
Bristol, per Great Western Ry. 

Odiham - - - - | Company | Coal - - | No - | Tar sold, liquor burnt - - - 3 a 

Basingstoke - - - | Company | Coal - - | Yes - | Tar sold, liquor burnt - - - BS A 
"t Reading - - - | Company | Coal - -| Yes - | Tar sold, liquor burnt - Dyes iss » 

Twyford - - - | Company | Coal - - | No - | Tar sold, liquor burnt - - - We " 

Aldershot Town - - | Company | Coal - -| Yes -| Tar sold, liquor used up, part to 3 ” 

' sewers. 
ti York Town - - - | Company | Coal - - | No - | Tar sold ; liquor sent to Aldershot » 9 
Gas Company. 

Sandhurst - - - | War De- | Coal- -| Yes - | Tar used up; liquor used up - 5 53 

partment. 

Theale - : - - | Company | Coal - - | No - | Tar sold locally ; liquor burnt —- » » 

Bearwood 3 - - | Mr. Walters} Coal - - | No - | Tar and liquor used on Mr. 5 a 

Walters’ estate. 
Thatcham - - - | Company | Coal - - | No - | Tar sold ; liquor by road to New- ” oe 
_bury Gas Works. 

Kingsclere - - - | Company | Coal - - | No - | Tar sold; liquor disposed of to 4 a 

farmers. 

Sulhampstead - - Private Coal - - | No - | Tar used ; liquor over land - - 9 5 

Englefield = - - -| Private | Coal- - | No - |- Tar used ; liquor over land - | - » » 

Broadmoor - - - Home Coal - -| No - | Tar used ; liquor over land - . 2 2 

Office. 
Hartley Witney - - | Company | Coal - - | No - | Tar sold; liquor sent to South- ” ” 
ampton, per London and South 
f Western Railway. 
Lambourne - -  -{| Company | Coal- -| No - | Tar sold; liquor used over land » » 
a locally. 
ue Hungerford - - - | Company | Coal - - | No - | Tar sold ; liquor burnt - - - » » 
q Newbury aah, - | Corpora- | Coal - -| Yes - | Tar sold ; liquor used on premises : ry) is j 
& f tion. rest to sewers 
‘ Kintbury 2 - - | Not in use. —— ots oi Soles - Ee 
a Woking am - - + | Corpora- | Coal - - | No - | Tar sold ; liquor sent to Newbury 5 3 
fi tion. Gas Works by rail. 
i Easthampstead Park - Private Coal - -| No - | Tar and liquor used on estate bs) of 
i (Marquis of Downshire’s). 
t Marlborough - - - | Company | Coal - - | No - | Tar and liquor to Bristol, per Oy a A 
| (Dawson’s) Great Western Railway. : ; 
i] Marlborough Water | Corpora- | Water - | No -| Tar and liquor to Bristol, per , Py « 
Works. t tion. Great Western Railway. 
a Thatcham Paper Mill -| Private | Coal and | No . | Tar and liquor over ground, and € 3 
( ; z _ water burnt. 
Wellington College -| Private | Coal-  -|No - | Tar and liquor sent by rail to - : 
Pi Sandhurst Gas Works. 
. Amersham - C - | Company | Coal - - | No - | Tar to London ; liquor to Pinner aH BS 
& Gas Works. ; f 
E Boxmoor - = - | Company | Coal - - | Yes - | Tar to Silvertown (Burt’s) ; liquor ee PY, 
BY used up. 
i; Boreham Wood - -| Company | Coal- ~-| No - | Tar used for heating retorts ; » » 
a j liquor burnt. 
i Berkhamsted ’ - | Company | Coal - - | No - | Tar by rail to London ; liquor to Fr sf 
i " local farmers, 
i Colnbrook c - | Company |} Coal- - | No - | Tar sold locally ; liquor burnt — - e oo 
i 
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é ae, : : y Mr. 
AppENDIXx B, to Mr. Philipson’s Evidence.—THAmMgEs ConseRVANCY.—List E.—continued. RL. Philipson, 
Mr. F. A. W. 
Drummond, 
Compan Coal, Oil Is : ond Mr. 
Situated at or 3 or Sulphate How Tar and Ammoniacal Remarks. C. EB. Groves. 
Private. Water. made ? Liquor are disposed of, 
20 Oct 1908. 
Chesham - - - | Company | Coal- No Tar sent to Poplar ; liquor burnt - | No pollution of any 
stream 
Harefield Asbestos Works| Private Oil - No Tar and liquor burnt - - - “ fe 
Hunton Bridge - - | Company | Coal- - | No - | Tar to London by Grand Junction r a 
Canal ; liquor burnt. 
Harpenden - - -| Company | Coal- -| No Tar and liquor sent per rail to sp 5 
' Burton (Worthington’s). 
Leavesden Lunatic — Coal - - | No Tar to London, per Grand Junc- % is 
Asylum. tion Canal ; liquor over land. 
Pinner - - - - | Company | Coal - Yes - | Tar sold; liquor used up - HE As 
Rickmansworth - - | Company | Coal - No - | Tar and liquor, by Grand Junction mA ne 
Canal, to London. 
Redbourn - - - | Company | Coal - - | No - | Tar sold ; liquor, per London and he * 
North Western Railway, to 
Silvertown (Burt's). 
St. Albans”) - - | Company | Coal - - | Yes Tar to London by rail; liquor 4 ¥ 
used. 
Uxbridge - - | Company | Coal - - | Yes Tar to London by Grand Junction * be 
Canal ; liquor used. 
Watford - : - | Company | Coal and | Yes Tar to London by Grand Junction 3 e 
oil. Canal (to Grindley & Co.) ; 
liquor used. 
Markyate - : - | Company | Coal - - | No Tar sold locally ; liquor burnt - a3 é. 
Virginia Water - - | Sanatorium | Coal - - | No Tar and liquor used up on premises fe a 
Godalming - - - | Company | Coal - - | Yes Tar to London, per London and a 
South Western Railway ; liquor 
used. 
Farnham - - - | Company | Coal - - | No - | Tar and liquor to Southampton, a4 ae 
per London and South Western 
Railway. 
Guildford - - - | Company | Coal and| Yes’ -| Tar sent per London, Brighton bh aft 
oil. and South Coast Railway ; 
liquor used. 
Haslemere - - - | Company | Coal and | No Tar seat per London and South 2 is 
oil. Western Railway to Ports- 
mouth ; liquor burnt. 
Chertsey - : - | Company | Coal and | No Tar sent to West Ham, per London MF 6 
oil. and South Western Railway ; 
liquor burnt. 
Woking - - - - | Company | Coal and | Yes Taz to Silvertown (Burt’s), per FS a 
oil. London and South Western 
Railway. 
Witley - - - - King Coal and | No Tar and liquor used on premises - ee re 
Edward’s oil. 
School. 
Cranley - - - - | Company | Coal and | No Tar to London, per London, i x 
oil. Brighton and South Coast Rail- 
way ; liquor burnt. 
Alton - - - -| Company | Coal and | No - | Tar and liquor to Southampton, ss _ 
oil. per London and South Western 
Railway. 
Sunninghill Ascot - - | Company | Coal and | No - | Tar and liquor to Southampton, he ee 
oil. per London and South Western 
Railway. 
Brookwood - - -| Asylum | Coal and |} No Tar to Poplar, per London and A Y 
oil. South Western Railway ; liquor 
to Guildford Gas Works, per 
t rail. 
Bagshot - - - - | Not in use - — St — 
Walton-on-Thames - | Company | Coal - -| Yes -| Tar, by barge, to various parts ; |- . i 
liquor used. 
Egham - - : - | Company | Coal and | No -| Tar and liquor to London, by e _ 
Water. barges. 
ieee ate 
Lf. Philipson, 
Secretary 
ae celeb aicaiepet ictamcenoepargeergcinenaneneeisrssmeneanteet 
6225 BBQ 
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Mr. 
R. Philipson, 
Mr. F. A. W. 
Drummond, 
and Mr. 
C. EH. Groves. 


20 Oct. 1903. 





Section 98, | 
Tr. C. Act, 
1894. 
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= Appenprix G to Mr: Parirpson’s EvipENoE: 


Thames Conservancy, 
Victoria Embankment, E.C. 
25th November, 1903. 


Sr, 

I beg to advert to your letter of the 4th August last, 
and, in reply to the Commissioners’ request to be in- 
formed what alterations in the law the Conservators 
consider desirable for the prevention of pollution and 
the protection of water supplies, to inform you that 
the Conservators are of opinion that their powers for 
the prevention of the pollution of the Thames and its 
tributaries should be extended in the direction indicated 
in the statement annexed. 

I am, Sir, 
Your obedient Servant, 
R. PHILIPSON. 
Secretary: 


The Secretary, 
Royal Commission on Sewage Disposal. 





THAMES CONSERVANCY. 


(1) The portions of the counties of Sussex, North- 
ampton, Warwick, Worcester, and Bedford which are 
within the Thames watershed, but in respect of which 
the Conservators’ powers do not apply, should be brought 
within the scope of the Thames Conservancy Act, 1894. 


Note.—The object is to bring the whole of the water- 
shed above London within the Conservators’ juris- 
diction. At present their jurisdiction is limited to the 
Counties named in Section 90. 

It is estimated that, by such extension, some 45 
additional places, with a population of 27,500 persons, 
would be brought under the \Conservators’ control, 
and that the area within which they exercise jurisdiction 
would be increased by 158 square miles, or 101,120 acres. 
Of these 45 places, over 30 are on the River Cherwell, 
above the town of Banbury in Oxfordshire, which takes 
the whole of its water for domestic supply from the Cher- 
well. 

The present limited jurisdiction has caused difficulty 
in the past. For instance, the Conservators required 
the Local Authority at Moreton-in-the- Marsh (Gloucester- 
shire), on the river Evenlode, to discontinue the pollution 
of that stream, and took legal proceedings against them. 
When the summons was heard, Counsel appearing for 
the Local Authority asked why they were prosecuted, 
whilst places lower down the same tributary, and which 
polluted the river, were not interfered with. These 
places are in Worcestershire, and therefore beyond the 
reach of the Act. 


(2) The restriction imposed in Section 92 of the Thames 
Conservancy Act, 1894, limiting the Conservators’ powers, 
of dealing with refuse from manufactories to three miles 
up the tributaries above the Metropolis should be 
abolished. 


Note.—The three-mile limit has led to difficulties in 
dealing with refuse from manufactories, especially paper 
mills. Mention may be made of the following cases on 
the Wycombe Stream in Bucks :— 


(A) Wycombe Marsh Paper Mill (five miles from 
the Thames). The use of China clay causes 
the discharge from the mill to discolour the 
stream, making the water appear like milk. 
The Conservators’ chemist has been unable 
to prove that the discharge is ‘‘ offensive 
or injurious”? within the meaning of the 
Thames Act, and the Conservators cannot 
deal with it as factory refuse. 


(B) Loudwater Paper Mill (44 miles from the 
Thames): The stream has been discoloured 
by pink, blue, and other colours used in the 
manufacture of blotting paper. _ 


Similar discolouration has occurred at Glory 
and Snakeley Mills, but for the reasons above 
stated, the Conservators cannot prevent it. 


The effect of the removal of the restriction would 
obviously be a considerable extension of the Conservators’ 
powers. 


(3) The Conservators’ powers under Section 98 of the 
Thames Conservancy Act, 1894, should be extended 
so far as to allow of their Officers entering and inspecting 
sewage works and sewage farms, and works and manu- 
factories at any time, instead of only between the hours 
of 9 a.m. and 4 p.m. 


Note.—At present, the Conservators’ Officers can — 
legally only enter lands and premises for the purpose 
of inspection between the hours named above. ‘This 
is sufficient in the case of private premises and dwelling © 
houses ; but as there is reason to believe that pollution — 
has been passed into the streams from paper works 
at night time, power is required to enable the Officers 
to pay surprise visits to sewage works and manufactories 
after working hours, and during the night. 


(4) Power should be given to the Conservator3 to 
secure that mill owners, when removing mud from mill-. 
ponds and mill-heads, shall dispose of the mud on land, 
instead of stiring it up and passing it down stream. . 


Note.—These powers are sought to enable Conser- 
vators to put a stop to an objectionable practice which 
preyails on the Wycombe stream. 

Mill owners, when desirous of removing accumulations 
of mud from their mill-heads, stir wp the mud, and then 
open sluices and pass it down stream, causing, it is 
alleged, serious destruction of fish. ae 

The Gonservators contend that where milloyners 
wish to get rid of the mud, they should be compelled, 
by statute, to take i out of the stream and dispose of tt — 
on land. 
R. PHILieson, 
Seeretary. | 
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SIXTY-FIFTH DAY. 


Wednesday, 21st October 19038. 


PRESENT : 


The Right Honourable the Earl of IppzstereH (Chacrman), presiding. 


Sir Micwaxn Foster, K.C.B., F.R.S., MP. 
Sir WILLIAM KAMSAY, K.C.B., F.R.S. 


Mr. W. H. Power, ©.B., F.R.S. 
Colonel T. W. HARDING, J.P. 


Mr. F. J. Wiis, Secretary. 


Also Present’: 


Dr. A. C. Houston. 


(Chairman.) Dr. Browne, you have given us a very 
nicely-arranged paper of the evidence you would give 
to the Commission, and I should propose that it should 
go straight on te our minutes/—Yes, my Lord, the 
evidence is arranged under the following headings : — 


1. The extent and nature of the shellfish industry in 
Ireland. 
_ 2. The condition of the layings as ascertained by a 
local survey: in regard to contamination. 


5. The causation of enteric fever and other illness by 
the consumption of contaminated shellfish. 


4. The way in which this danger may be removed. 


5. The considerations which would guide me in de- 
termining whether a laying, etc., was liable to contami- 
nation to such an extent that it should be regarded as 
dangerous. 


6. Remedies suggested. 


(1) Estimate of the Extent and Nature of the Shell- 
fish Industry in Ireland. 


_ The estimated annual output of oysters from public 

fisueries and private. layings on the Irish littoral, as 
ascertained by me by inquiry from local sources, is 
as follows :— 





Public fisheries - - - 6,000,000 
Chartered oyster layings : 
1. Native oysters - - - 1,000,000 
2. Foreign oysters — - - - 25,000,000 
Licensed oyster beds or layings: \ 
1. Native oysters - - 2,000,000 
2. Foreign oysters” - - - 5,050,000 
Unlicensed oyster layings : 
1. Native oysters - - - 200,000 
2. Foreign oysters - | - 6,000,000 
Total - - - - 45,250,000 





Of the above total, 9,200,000 are native oysters and 
$6,050,000 foreign oysters. 


The total annual output is about 2,000 
ns. 


Cockles.—Total collected annually, about 1,000,000 
gallons. 


pe inkles.—Total collected annually, about 1,500 


Nature of Shellfish Industry. 
Oysters. 


F The oysters are of two classes, native and foreign. 
_ +he native oysters are raised from spat, chiefly on the 
public fisheries at Tralee Bay, Carlingford Lough, Kin- 
varra and lyrone Bays, Galway, Kilkerrin Bay, Galway, 
and estuary of River Lee, Cork. The oysters from these 
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Dr. H. T. Butstrope. 


Dr. T. J. Browns, Medical Inspector of the Loca Government Board, Ireland, and Professor H. J. 
McWEENEY, M.A., M.D., D.P.H., called in; and Hxamined. 


fisheries are dredged during the open season, which 
varies from one to eight months of the year, and are 
for the most part disposed of to owners of private lay- 
ings, to lay on their beds to grow and fatten, as the 
oysters are, as a rule, too small and in too poor a con: 
dition for market. Those fit for use are disposed of to 
local dealers, and are sent off direct from the fisheries 
to customers in the large cities and towns in England 
and Ireland. 


The oysters which are laid on private layings remain 
on the beds for varying periods, from one to three 
years, and are then disposed of to customers through- 
out the country and in the large centres of population 
in England, principally to clubs, hotel and restaurant 
proprietors, etc., etc. 


The oysters are sent off direct from the laying, care- 
fully packed, as a rule, in boxes or baskets with sea- 
weed, to their destination by rail and steamboat. 
Some consignments of small quantities are sent by 
parcel-post to private customers. 


Consignments to regular customers are sent off two 
or three times each week, and are kept in the boxes 
in which they are sent for two or three days, at most, 
until finally disposed of for consumption. The foreign 


197 


Di. 
T. J. Browne 
and Professor 


McWeeney, 
M.A., M.D., 
Debs. 


21 Oct. 1903. 


oysters come chiefly from Brittany and America. Those , 


from the former locality are young brood, and are 
procured for the purpose of stocking private layings, 
on which they remain for periods varying from two to 
three or four years before being sent to market. They 
are then disposed of in a similar manner as the native 
oysters. 


The American oysters are shipped from Hast River 
and Blue Point in large quantities packed in barrels 
during the months of March, April, end May. Hach 
barrel contains from 1,000 to 1,500 cysters. <A serti- 
ficate of freedom from contamination, issued by the 
Local Board of Health, accompanies each consignment. 
The time occupied in transit varies from 10 to 16 days. 
Frequently many of the cysters on top of the barrel 
are found to have perished on arrival at destination. 
The oysters are packed closely m the barrels, without 
water or other substance. Many of the oysters perish 
after being laid on the beds, which probably is due io 
their long sojourn out of their native element. ‘The 
oysters are shipped in the first instance to Liverpool, 
and from there they are sent over to the Irish layings, 
sometimes by special steamer, but more generally by 
the ordinary cross-channel steamers. The oysters 
remain on the layings for periods varying from 
a week to six months, and are disposed of 
in the English markets almost entirely during 
the close season for native oysters, viz., from 
1st May till 1st September. They are sold at a 
cheap rate, principally at seaside resorts and in large 
centres of population. The principal layings for 
American oysters are at Carlingford Lough, Dublin 
Bay, and Malahide. A few thousands are laid annually 
in Ballysodare Bay, co. Sligo. The oysters are seni 
off from the layings, generally in large quantities, 
packed in barrels in a similar way to which they arrived 
at the layings ; sometimes they are sent in bags. 
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Mussels. 


Mussels are collected chiefly in Belfast Lough, 
estuary of River Maine, co. Kerry, Dundalk Bay, 
estuary of River Boyne, and Wexford Harbour. They 
are exported packed in bags, chiefly to the Liverpool, 
Manchester Glasgow, and Bristol markets, and are 
used largely for bait, but are also used as food, either 
in their raw state or cooked. Mussels are not used for 
edible purposes in Ireland, except on a very smal 
scale by persons who collect them themselves. 


Cockles. 


Cockles are collected principally on the strands in 
Dublin bay, Dundalk Bay, Ballycastle, estuary of 
River Suir, Wexford Harbour, Belfast Lough, Kin- 
sale, Strangford Lough, Ballysodare Bay, and Dun- 
drum Bay. They are disposed of for the most part 
locally, and are eaten cooked and also in their raw 
state, A very small quantity is exported. 


Periwinkles. 

Periwinkles are collected all round the coast of Ire- 
land, and are exported chiefly to the Liverpool, London, 
and Manchester markets. They are, I am informed, 
always eaten after being cooked to a more or less extent. 
They are not used as food in Ireland, except to a very 
limited extent. 


(2) The Condition of the Layings, as ascertained by a 
Local Survey, ir regard to Contamination. 


Having regard to the local circumstances, proximity 
to sewer outfalls, and other possible sources of con- 
tamination, I have made the following classification 
of oyster fisheries and layings :— 


(a) Those which are apparently free from contami- 
nation, 


(b) Those the purity of which must be regarded as 
_ doubtful. ; 


(c) Those which appear to be undoubtedly contami- 
nated. 


(a) Those which I consider free from pollution are 
situate as follows :— 


All fisheries and layings in Galway Bay and inlets, 
with the exception of the public oyster fishery close to 
the docks at Galway town. 

The fisheries and layings in Burtonboy Bay, Cashel 
Bay, Ardbear and Mannin Bays, Ballinakill Bay and 
inlets, Killary Bays, except fishery close to village of 
Leenane, Clew Bay, Newport Bay, Achill Island and 
Sound, Blacksod Bay, except public fishery and 
private layings close to Belmullet town, Drumcliffe 
Bay, Ballysodare Bay, with possibly the exception of 
Messrs. Browne and Phibbs’ layings, Lough Swilly, 
St. George’s Channel deep-sea fisheries, Roaring Water 
Bay, Barrow Harbour, Kenmare River, with possibly 
the exception of the layings at Kilmackilloge, Derry- 
guinna, and Greenane layings, Carrig Island, and 
public fisheries in River Shannon. 


(b) The doubtful fisheries and layings are situated as 
follows :— 


The Kilmakilloge Harbour, Derryquinna and Green- 
ane layings in Kenmare River, [len River fishery, 
estuary of Bandon River near Kinsale, Fishery in Glaa- 
dor Harbour, Killala Bay, Messrs. Brown’s and 
Phibbs’ layings in Ballysodare Bay, Lough Foyle, Fota 
Channel in Cork Harbour, Aghamarta layings, Carri- 
galine River, layings in estuary of Ballinacurra River, 
Tralee Bay, public oyster fishery, layings in Clifden 
Bay, public fishery near Leenane village in Killary 
Bay, layings in Malahide inlet, and Carlingford Lougis 
public fisheries. 


(c) The fisheries and laying which appear to 
doubtedly polluted are Aeanter as tlioga catia. 

Public fishery in estuary of River Lee, Cork Har- 
bour, public fishery close to docks, Galway town 
fishery and layings close to Belmullet town, Sligo Bay 
fisheries and layings, Belfast Lough, public fisheries 
and layings in Newry River, layings in Dublin Bay. 
_ As regards the layings classified as doubtful, I think 
it right to mention that the possibility of contamina. 
tion in some instances was so slight as scarcely to 
warrant their being included under this heading, and 
probably the bacteriological examination of the oysters 
water, and ground formation from these layings may 20 
to show that they are free from contamination. In 
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this category may be included the layings in Foia 
Channel in Cork Harbour, Kilmackeloge Harbour m 
Kenmare River, Clifden Bay, Killala Bay, Killary 
Bay, and Ballysodare Bay. The possible contaminating 
scurces could be removed in some cases with iithie 
trouble and at small expense. 

In the case of the fisheries and layings classified as 
polluted, they are situated in the estuaries of rivers 
into which the crude sewage of large centres of popula- 
tion such as Dublin, Belfast, Cork, Galway, Sligo, and 
Newry is discharged. Although the sewer outfalls are 
in some instances considerable distances from the lay- 
ings, still, having regard to the nature and volume 
of the sewage and .to the fact that it passes over the 
layings in its course to the sea, pollution must neces- 
sarily take place to a greater or lesser extent, in ac- 
cordance with the distance from the sewer outfalls and 
the extent of dilution to which the sewage has been 
subjected before reaching the site of the layings. It 
would be necessary to close these fisheries or to pro- 
hibit the taking of oysters from them direct for con- 
sumption, as it would be impracticable to divert the 
sewage or subject it to such purification as would ren- 
der it innocuous before being discharged into the 
estuaries. 


Mussels. 


The principal mussel fisheries cn the Irish littoral 
are at Belfast Lough, Castlemaine Harbour (estuary 
of River Loune), Dundalk Bay, estuary of River Boyne, 
Wexford Harbour, estu ry of Douglas River, Cork Har- 
bour, estuary of River Suir (Passage East, Waterford), 
Sligo Harbour, Ballysodare Bay, Dublin Bay, Galway 
Bay, and Glandore Harbour. 

As regards contamination, I consider the mussels col- 
lected in Belfast Lough, Dundalk Bay, estuary of 
River Boyne, Wexford Harbour, Cork Harbour, Sligo 
Harbour, Dublin Bay, and those collected close to the 
dock of Galway are more or less subject to pollution, 
owing to the proximity of sewer outfalls. 


Oockles. 


Cockles are chiefly collected on the strands in Dublin | 
Bay, Ballycastle, co. Mayo, Dundalk, Passage Hast, ~ 
Waterford, Carrickfergus, Clifden, Wexford Harbour, 
Kinsale Harbour, River Lee, Dingle Bay, Sligo Har- 
bour, Ballysodare Bay, Dundrum Bay, Belfast Lough, 
Courtmacsherry, and Clonakilty Bay. 

I consider the strands in Dublin Bay, Dundalk Bay, 
Belfast Lough, Wexford Harbour, Kinsale Harbour, 
River Lee (Cork Harbour), Sligo Harbour, Belfast 
Lough, and Clonakilty Bay are more or less subject to 
contamination by sewage. 


Periwinkles. 


‘Periwinkles are collected all arcund the coast of Ire- 
land, and from places, as a rule, far removed from, 
sources of contamination. I was informed, however, 
that in some instances the periwinkles are stored pend: 
ing despatch to market in situations on the foreshore, 
between high and low water-mark, not iar removed 
frcm sewer outfalls, and in this way may possibly he 
subject. to contamination. ‘ 


(3) The Extent to which Enteric Fever or other Illness 
has been caused by the Consumption of Con- 
taminated Shellfish. 


There is no accurate data to go upon to show the 
extent. It requires careful investigation; but during 
the past few years I have heard from time to time of | 
small outbreaks ascribed to the consumption of shell- 
fish. The Medical Officer of Health of Carlingford 
Dispensary District of Dundalk Union states he has 
noticed that local outbreaks of enteric fever follow the 
opening of the public oyster fisheries season in estuary 
of Newry River. The persons attacked are the fisher- 
men or others who have partaken of the oysters dredged 
from the estuary of the Newry River into which the 
crude sewage of Newry and Warrenpoint towns is dis- 
charged. The Medical Officer of Health and a local 
medical practitioner who attended some of the patients 
made at the time careful inquiries as to the probable 
source of infection, and both arrived at the conclusion — 
that the oysters were at fault. Some months ago, when — 
visiting the locality, I made personal inquiries imto 
neatly all of the cases, and could discover no other | 
likely source of infection. 1 as:ertained that cases of 
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enteric fever were under tréatment in the Newry Hos- 
pital prior to the appearance of the disease in the Car- 
lingford district. The hospital is drained into the 
Newry River, so that the sewage effluent would likely 
contain the bacillus typhcsis. 

During the spring and summer months of last year 
several cases of enteric fever occurred at Carlingford 
and vicinity. The outbreak was attributed by the 
Medical Ofhcer of Health to the eating of cockles col- 
ledted from the strand in Dundalk Bay, which is sub- 
ject to pollution by the sewage from Dundalk town. 
On a recent visit to the locality I made personal in- 
quiries into the circumstances connected with all of 
the cases, and ascertained that all had either eaten 
eockles obtained from Dundalk Bay some days prior 
to the onset of the disease, or had contracted the fever 
from a previous case in the same family, in which 
cockles were the probable source of infection. In one 
family I found that the only person who developed 
enteric fever was a child who partook of the cockles in 
the raw state; the other members of the family par- 
took of the cockles cooked, and escaped infection. I 
failed to discover any source of infection other than 
the cockles. ‘There were some cases of enteric fever 
under treatment in the Dundalk Hospital about the 
time of the occurrence of the outbreak at Carlingford. 

In the month of January of the present year two 
cases of enteric fever were reported from Athlone. ‘The 
source Of infection was suspected to be oysters which 
the patients had eaten some days prior to the onset of 
the disease, and which were obtained from layings at 
Clontarf, near Dublin. These layings are undoubtedly 
subject to contamination by sewage. Other persons 
in Athlone who partook of oysters from the same 
source about the same time suffered from diarrhoea 
and vomiting, but did not develop enteric fever. The 
Medical Officer of Health states that these were the 
only cases of enteric fever which occurred in Athlone 
for a long period, and that he could not discover any 
other cause than the oysters as likely to give rise to 
the outbreak. 

I may remark that so far back as 1881, Sir Charles 
Cameron, Medical Superintendent Officer of Health, 
Dublin, referred to the then polluted condition of the 
shores of Dublin Bay, and the danger of the shellfish 
being similarly polluted. 

Enteric fever has been prevalent in Belfast for 
several years past. Dr. Whittaker, the Medical Super- 
intendent Officer of Health, informed me that several 
of the sufferers had partaken of shellfish prior to the 
onset of the disease, but was unable to furnish me 
with particulars. | When recently visiting Belfast I 
noticed several persons collecting shellfish from the 
polluted shores of Belfast Lough. I interrogated some 
of them, and found that it was a common practice for 
the people, when not otherwise employed, to collect 
shellfish on the shores of the Lough, and to bring them 
home for the use of their families. I was also informed 
that enteric fever had sometimes developed in persons 
who partook of the shellfish from this source. 

Dr. Lorraine Smith, of Belfast, who was commis- 
‘sioned by the County Borough Council of Belfast to 
inquire into the cause of the prevalence of enteric fever 
in the city, refers to the shellfish as a possible factor 
in causing the disease. 

_It is only within the last 10 or 12 years that atten- 
tion has been drawn to the possibility of enteric fever 
being caused by the consumption of shellfish taken from 
‘polluted sources, and I think it very probable that 
this as a possible source of infection may have fre- 
‘quently been overlooked, and that the number of cases 
arising from this cause would, if carefully investigated, 
probably be more numerous. 


(4 The Way in which this Danger may be Removed. 
The danger attendant on the consumption of shell- 
fish from polluted sources may be averted in two ways : 


(a) Either by removing the contamination, or 


(b) By prohibiting the sale for human consump- 
tion of shellfish taken direct from contami- 
nated sources, without previous relaying for 

| a specified period in pure waters. 


_ As regards removal of contamination, it would, I 
consider, be possible to do so without much trouble or 
expense in any instances where the pollution arose 

tom the drainage of a small number of private houses 
or where the amount of pollution was slight, but in 
Me case of pollution arising from the sewage of large 
centres of population this would be impracticable, owing 


to the question of expense. There is also the question 
to be considered whether any known treatment oI sew- 
age is sufficient to renjer it innocuous, even when the 
effluent is discharged at some considerable distance 
from the site of layings. 

In the case of layings when the pollution cannot be 
remedied by removal, the taking of shellfish from such 
places direct for human consumption should be pro- 
hibited. Shellfish from such places should be laid for 
a specified time before sale in pure waters, so as to 
ensure that they would be freed from any risk of com- 
municating disease. 


(5) The Considerations which would Guide me in De 
termining whether a Laying was Liable to Con- 
tamination to such an Extent as to be regarded as 
Dangerous. 


In arriving at a conclusion on this point, it would be 
necessary in each case to give careful consideration 
to the physical circumstances and topographical rela- 
tions to the outlet of local sewers and drains, having 
regard to the nature and composition of the effluent. 

In cases where the layings were situated close to the 
outlets of sewers, and pollution obvious, there would 
be no difficulty in determining the question of pollu- 
tion and consequent danger to health should B. Coli 
organisms be contained in the effluent. On the other 
hand, where layings were situated at some distance 
from sewer outfalls, the danger would vary in accord- 
ance with the volume and nature of the sewage effluent, 
the direction of the currents and tides, the distance 
from sewer outfalls, and the expanse of water at site 
of layings. In such cases the chemical and bacterio- 
logical examination of the shellfish, water, and ground 
formation from the layings would, with the other fac- 
tors mentioned, guide me in determining the question 
of dangerous pollution. 


(6) Remedies which I would Suggest. 


(a) The registration of all oyster fisheries and lay- 
ings; also of places where other kinds of shellfish are 
taken from. 


(b) No fisheries, layings, etc., should be registered 
unless certified as free from dangerous pollution. 

(c) Exception might be made in the case of fisheries 
or layings used for spatting or breeding purposes only, 
and from which shellfish are not taken direct for human 
consumption. 


(d) No shellfish should be permitted to be taken from 
polluted sources direct for human consumption. 


(e) Foreign shellfish, unless it can be ascertained 
to have come from pure sources, should be required 
to be relaid in pure British water for a specified period 
before being put on the market for human consumption. 

(f) The registration of shell-fisheries, layings, etc. 
as also the general supervision of the shellfish indus. 
try, might be entrusted to Rivers Boards acting under 
a central body, such as the Local Government Board, 
as presi ch by the Royal Commission on Sewage Dis- 
posal. 


THos. J. Browne. 
5th October, 1903. 


19360. (Chairman.) Well, now I should just like to 
ask you one or two subsidiary questions. Could you 
tell us the exact difference between Charter licensed 
and unlicensed oyster beds or layings?—Well, the 
Fishery Commissioners in Ireland license the beds. 


19361. The difference between the Charter licensed 
and the unlicensed?—The Chartered beds are oyster 
beds that have been in existence for many centuries, 1 
believe; at least, possibly since the time that the 
owner—the landlord of the property—got possession of 
the property, and he has a right to these, a prescrip- 
tive right to these beds. Licensed beds are beds which 
are licensed by the Fishery Commissioners in Ireland. 

19562. (Sir Michael Foster.) Under what conditions 
are they licensed, and what power does the licence 
carry ?—It appears that these beds are licensed so long 
as the beds are cultivated, and in granting the licence 
questions of public health are not taken into considera- 
tion at all—that is, pollution, contamination, possible 
contamination of the beds. 


19363. But what is the difference between a licensed 
bed and an unlicensed bed ?—Well, an unlicensed bed 
is simply where any person chooses to select a spot on 
the foreshore, and lay down oysters. Probably it 
would be more correctly designated “layings” ; these 
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Dr. unlicensed beds or layings are simply used for storing 19387. That may be temporary ?—Yes, that may t 
T. J. Browne, oysters by dealers. temporary. — 
and Professor 49364. But what are the privileges attached to a 19388. But up to the time of the scare was it ii 
Pioedl- licensed laying or bed?—A licensed bed—it protects creasing?—Well, that I am hardly in a position - 


Me Weeney, 


the owner ; no one else can come and take oysters from answer correctly ; I could not really say. 





M.A., M.D. : : ec te 

p.p.H, that locality; an unlicensed bed, anyone can go there 19389. It is a considerable trade?—Oh, yes, it is 

agen that chooses ; that is the difference. considerable trade. I believe, in former years—mar 
Cc . ve. 


19365. (Chairman.) I still do not quite follow. Are Years ago—the output of oysters was very large indeed 





there Chartered unlicensed oyster layings?—The Char- 
tered beds are not licensed. 


19366. They are not licensed?—No, they are not 
licensed, but the owners of the Chartered beds have 
a right, of course, for generations to these particular 
beds or layings. 


18367. (Sir Michael Foster.) They have all the privi- 
leges of a licensed bed ?—They have all the privileges 
of a licensed bed. 


19368. They have got the privileges by a Charter, 
and not by a licence ?—And not by a licence. 


19369. (Mr. Power.) And is the unlicensed man liable 
to be dispossessed by someone who gets a licence for 
the ground that he has occupied ?—I should say so. 


19370. He has no prescriptive right?—He has no 
prescriptive right; he selects a spot of ground any- 
where round the coast, and he utilises this for his lay- 
ing oysters pending sales. 


19371. (Chairman.) In the case of a Chartered un- 
licensed laying, is not the owner of that protected by 
his Charter ?—Oh, yes, certainly. 


19372. Well, is there any difference between a Char- 
tered bed which is licensed and a Chartered bed which 
is unlicensed?—Oh, there are no Chartered beds 
licensed. Chartered beds are not licensed layings. 


19375. Oh, they are not licensed ?—No. 


19373*. (Sir Michael Foster.) They are either Char. 
tered or licensed ?—Yes. 


19374. (Colonel Harding.) By whom is the licence 
given ?—By the Board of Aericulture in Ireland now, 
the Fishery Commissioners in former years. The 
Fisheries Department of the Board of Agriculture and 
Technical Instruction in Treland. 


19375. In giving a licence, do they make any exami- 
nation of the site, to judge whether it is suitable or not 
for the purpose ?—No, they do not. I am informed s9. 
They do not take the question of possible contamina- 
tion into consideration at all. 


19376. (Sir Michael Foster.) What do they take into 
consideration ?—Simply, if the public have no right 
to this particular locality that they want a licence for, 
and if the applicant is the owner of the land adjoining 
the foreshore, he gets the licence without any further 
question. 

19377. An unlicensed laying or bed anyone can take 
oysters from, and anyone can put oysters down ?— 
Quite so. 


19378. (Chairman.) In fact, the licence or the Charter 
merely affects proprietary rights ?—I beg your pardon. 

19379. It is only proprietary rights that are affected 
and protected by the Charter or by the licence ?—That 
1S So. 


19380. The licence or the Charter gives no guarantee 
that the bed or bed laying is in a satisfactory state ?—- 
That is so. 


19381. (Mr. Power.) In regard to granting licences 
at the present day, is any consideration now given 
to sanitary considerations or pollution?—None what- 
ever. (Professor MoWeeney.) They are commencing 
now. (Dr. Browne.) They may be commencing. iy 
asked that question of the Fishery Board a short time 
ago, and they told me they never took into considera. 
tion questions of possible contamination in granting a 
licence. : 


19382. (Chairman.) In point of fact, there is nothing 
whatever done to protect oyster beds from pollution ?— 
Nothing. 

19385. Are all forms of shellfish imported into Eng. 
land from Ireland ?—All kinds of shellfish ? 


19384-5. And is the trade an increasing trade or a de- 
creasing trade ?—Well, as far as oysters are concerned, 
I think it is a decreasing one. 


19586. Decreasing ?—Since this scare has been on. 


many times greater than at present. 


19290. Well, then, I notice, and I am very please 
to notice, that you are of opinion that the general supe 
vision of the shellfish industry and the registration | 
the shell fisheries might be entrusted to such Rive: 
Boards as we have suggested in our former report, ac 
ing under a central body like the Local Governme: 
Board ; you are of opinion that those would be the be: 
authorities ?—I think they would be the best author 
ties certainly, but we have not in Ireland any Rive: 
Boards. 


19391. But you think that, if such an authorit 
could be created, that would be a good authority fe 
the purpose ?—I should say so. 

19392. (Sir Michael Foster.) Such an authority woul 
naturally consult the fisheries authority ?—The fisheri: 


authority ? 


19393. Yes?—The central authority would consw 
the fisheries authority. 


19394. Yes, because I mean there are two interest 
at stake, are there not—the fisheries and the publ: 
health ?—Yes. 


19395. The Rivers Board is more a sanitary auth: 
rity as regards public health ?—Yes. ; 


19396. The fisheries authority is to protect th 
fishery industries?—Yes. Well, you mean the Loca 
Government Board would consult the local authorities 


19397. No; that there should be some introductio: 
of a knowledge of the fishery interests before any 
cision was reached by the Rivers Board in regard t 
any particular laying ?—Yes, I should say so. | 


19398. It would be sufficient, would it not, that th 
fishery interest should be represented on the Board} 
On the Board ? Oe 

19399. Or that it should be able to make representa 
tions to the board; that would be sufficient nrobabl: 
—I certainly think that they should have some mean 
of representing their views. hl 

19400. Quite so, but that probably would be ade 
quate?—I should think so. I presume the River 
Board would be a fully equipped Board, in every respee 
able to deal with the question of inspection, and gt 
forth. ig 

_ 19401. Quite so. Tasked the question, because you s 
in England questions have arisen as to whether 
should be the sanitary authority or the fishery author 
which should deal with these oysters ?—Oh, I certar 
think the sanitary authority—an authority having sani 
tary functions would be absolutely necessary. 

19402. Then I gather also from what you have | 
before us that this sanitary authority might isst 
licences ?—Yes. or 

19403, And in issuing licences would naturally have 
regard to the question of contamination ?—Yes,, — 

19404. So that within a reasonable time, at all ev 
all licensed laying and beds might be considered 
free from contamination ?—All registered beds. 

19405. Yes, registered beds-—Yes, I suppose lice 
would be done away with. veh 

19406. Licensing would be done away with, or pr: 
tically the registering would be the licensing, wou 
not ?—Certainly that would be tantamount to it. — 
registration would be a guarantee of the purity of th 
layings as far as it was possible to guarantee such. ~ 

19407. And possibly that would be sufficient to prr- 
tect the public, would it not?—I should think it w 
be. ; i) 

19408. (Mr. Power.) We have a statement here 
reterence to this question of controlling authority 
fishery authority that it is now customary for tl 
trolling authority to refer any new scheme to ~ 
fishery authority for their observations. A wi 
going to tell us that to-day. You are not aware iP 

19409. I see in your report, Dr. Browne, ow e 


that ?—I am not. 
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are collected for market, that it'is the habit to send 
off direct from ‘the’ layings to‘the wholesale or retail 
people. Now, in this country it) is very commonly the 
ease that there are dumping places on the foreshore, 
yery often at the mouth of a sewer, for shell. fish 
destined for early market; but you think that does 
not obtain at all in Ireland ?-—Well, no it does not, asa 
rule. I should probably except periwinkles;; they are 
eollected all round the coast of Ireland, and they are 
sold to local dealers, small dealers, and they are 
bought by these small dealers in small quantities, and 
they are laid very often, at least, I cannot say “very 
often,” but they are laid certainly occasionally in situa- 
tions which are liable to contamination pending the 
collection of a sufficient quantity to forward to the 
English markets. And the periwinkles are brought over 
to England ; they are not used in Ireland at all as 
food, neither are mussels. 


19410. But you do not think that happens with regard 
+o mussels ?—Not that I am aware of: 


19411. The oysters that are sent to England—to 
Liverpool ?—There is one exception I quite forgot 
about ; I beg your pardon, there is one place now that I 
remember where the oysters are bought from local 
fishermen by a dealer in the same way, and they are 
placed very near the outlet of a sewer. That place is 
at Belmmullet, and the result of the bacterioscopic 
examination of these oysters proved that they were, 
every one, grossly polluted. Of course, they were not 
many yards distant from the outfall of this sewer or 
drain from the town of Belmullet. That is about the 
only case I can think of at present anyhow where the 
oysters are stored pending sale near sewer outfalls. 


19412. It is convenient for the merchant in order to 
execute sudden orders to have them dumped near at 
hand where he can get them at all states of the tide, 
and within a few minutes ; you do not think that is the 
habit in Ivreland?—Sometimes these oysters—the 
oyster layings are usually below water mark. 


19413. Quite so, they are in the channel ?—It is the 
practice to collect them at spring tides, and put them 
just above ordinary low water mark so that they may be 
available when required in some cases. 


19414. But not in the bed on the foreshore ?—Oh, 
yes, on the foreshore, not in a bed. Those situations 
are not, with the exception that I have mentioned, sub- 
ject. to contamination in environment. From my 
survey of the localities I should say that there was no 
objection to that from a sanitary point of view. 


19415. It has occurred in this country that oysters 
have been dredged up from perfectly satisfactory lay- 
ings in the channel and for convenience put into very 
hazardous places on the foreshore ; you do not think 
that is the case in Ireland ?—That is not the case in 


Jreland. 


19416. And cockles are dumped in large bulk at the 
mouth of a sewer, and mussels also; do you think they 
are equally free from such an objectionable practice in 
Treland ?—Yes, that practice does not obtain in Ireland, 
at least, as far as my information goes. 

19417. I see you say, .Dr.. Browne: 
case of layings, .when the _ pollution 
remedied by removal, the taking of shell 
from such places direct for human consumption 
should be prohibited. Shell fish from such places 
should be laid for a specified time before sale in pure 
waters so as to ensure that they would be freed from 
any risk of communicating disease.”” Would you extend 
that to mussels and cockles ; would you think it worth 
while to collect and relay such other shell fish, or would 
you be satisfied to prohibit their being taken within 
certain areas—definite areas ?—Well, this had particular 
reference to oysters, this recommendation, but I cer- 
tainly think that mussels might be included also. 
‘Cockles, asa rule, are not taken on the coast of Ireland 
from localities subject to pollution. There are some 
instances where they are, but in the very few instances 
I think they might be dealt with. 


19418. By prohibition to collect them?—By prohibi- 


tion to collect them. There are certain areas well 
known. 


‘In wthe 
cannot be 
fish 


19419, Can you give us any rough estimate as to the 
mussels collected in Ireland, the proportion that are 
used. for bait, or exported for bait, and those which go 
*or food? Are there any data obtainable from official 
or other sources on that point?—I am afraid I could 
not give you any definite information on the subject, 
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but I have an idea from the statements which are made 
to me that the largest proportions of the mussels are 
used for bait; the mussels collected around the 
northern and north-east coast of Ireland and Belfast 
and that direction, they are sent to Scotland for the 
purpose of being used for bait. 


19420. There is one other point which I want to 
ask you about. You speak about it being necessary to 
close these fisheries or to prohibit the taking of oysters 
from them direct for consumption, as it would be im- 
practicable to divert the sewage or subject it to such 
purification as would render it innocuous before being 
discharged into the estuaries. You regard sterilisation 
of sewage as hopeless from an economical point of view, 
do you?—Oh, I should think the expense would render 
it prohibitory—sterilisation—particularly with regard 
to the volumes of sewage from large cities and large 
centres of population. I should think sterilisation 
would be impracticable. 


19421. Supposing it can be done at 20s. per 1,000,000 
gallons, would you think that prohibitive ?—Well, it 
depends altogether upon what the cost would be, Of 
course, in Ireland the most of these urban authorities, 
I am-afraid, would hardly be in a position to bear the 
expense if it were at all heavy. 


19422. That is nearly all crude sewage. I am speak- 
ing rather of an effluent than of crude sewage when,1 
speak of 20s. per 1,000,000 gallons. Is it nearly all 
crude sewage there?—It is really all crude sewage 
which is discharged in Ireland—on the coasts of Ire- 
land—with one or two exceptions. At Belfast they 
are experimenting with bacterial tanks for the. bac- 
terial treatment of sewage, but on a very small scale, 
and, with that exception, I think I might say that the 
sewage discharged on the coast of Ireland is all crude 
sewage. 

19423. You speak again and’ again in your account 
of these localities in which oysters are grown or 
fattened of a map. I suppose that map will be forth- 
coming eventually, will it; it is difficult to follow you 
without it?—I am very sorry indeed that I have not 
got the maps. J have prepared) maps showing the 
oyster beds and the sewer outfals all round the coast 
of Ireland, and these, I am sorry to say, are still in the 
hands of the printers, but I have got a few copies here 
which probably may be of some assistance to the Com- 
mission. This is Galway, for instance ; these coloured 
patches are all oyster layings or oyster beds. (Maps 
exhibited. ) ‘ 


19424. The blue?—They are all different licensed 
beds, and out of all that series of beds this is the only 
one here; this is Galway town, these little round cir- 
cular marks I have marked in red; this is the only 
oyster bed. in Galway Bay that is liable to be con- 
taminated, and the bacterioscopic examination proved 
I was correct. It is a public bed, and the oysters are 
taken from it still; there are a few, probably some 
thousands a year, and it is the only polluted one. 


19425. It is a considerable distance to seaward ?— 
Well, it is not; it is quite close to the docks, within 
about 50 yards. 

19426. The dock comes down ?—The dock comes down, 
yes. This is the coast of Galway, and this is the coast 
of Mayo and County Clare; it does not show it very 
well, that map. This will give you a general idea of 
the locality of the oyster bed layings. (Map exhibitéd.) 

19427. Have you formed any judgment as to the way 
in which foreign or imported oysters ought to be dealt 
with on arrival inthis country? Should they be dealt 
with on one definite plan, or would you makea difference 
according to the source of the oysters. Take the 
American oysters, for instance, which take eleven or a 
dozen days coming over, have you made any observation 
—or perhaps I should ask Professor McWeeney—as to 
whether they are preferable from a bacteriological 
point of view to those dredged out of our waters? Have 
they got rid of anything in the interval ; are they safe 
to go into consumption at once, or would you relay 
them ?—I would suggest they should all be relaid. I 
should also suggest that any oysters taken from any 
doubtful layings on our own coast should be relaid ; 
they should not be sent to the market from a doubiful 
source. 


19428. If you would apply that to American oysters, 
you would apply that to French and to Dutch, 
where the interval is very short?—I would. This is the 
form which accompanies a consignment of American 
oysters. (Certificate produced.) 
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19429. (Sir Michael Foster.) You would not trust to 
that alone, I gather ?—I really cannot say what amount 
of reliance is to be placed on that certificate, but it 
looks all right. 

19430. (Mr. Power.) It gives a general testimony as to 
where these oysters were grown. It refers to oysters ofa 
given class; 1b does not say anything about particular 
oysters ; they may have been lying for a week or a fort- 
night at the mouth of a sewer for all, this certificate 
says ?—That is just what I mean ; there is no knowing 
what may have happened to the oysters after they were 
taken from those beds. Pending shipment they may 
have been stored in some very objectionable locality. 

19431. (Sir William Ramsay.) I was going to ask you 
a question on it. I notice with reference to this it 
states: “The regulations and ordinances of the Board 
of Health, which are rigidly enforced, prohibit the 
draining of any cesspool or closet into any running 
water which empties into the waters of the Great South 
Bay. The throwing of garbage of any kind into either 
the bay or water running into the same is strictly for- 
bidden. The ordinances requiring that all closets and 
cesspools shall be cleaned once every month and con- 
tents removed in tight receptacles and buried over S00ft. 
from any water or running stream.” This would appear 
to be very stringent, but you think, in spite of all that, 
these certificates are not: wholly to be trusted ?—Well, 
really that is a question I could not answer. They may 
be quite trustworthy, or they may be otherwise. I 
think it would be impossible for me to say. 

19432. Do the oysters remain on the layings, such 
oysters as may be brought in, for periods varying from 
a week to six months ?—Yes. 


19433. These oysters are in no cases temporarily 
stored in tanks ?—Oh, no, not at ail. 


19434. Never ?—No, they take pretty extensive tracts 
of foreshore, they put the oysters down three or four 
deep; they take them up as they are required for the 
English market—that is, the American oysters. They 
come across packed, large consignments, closely packed 
in barrels without any water or any seaweed surround- 
ing them, and they are dumped, down in these beds or 
layings, and shovelled about and taken off as required. 


19435. (Mr. Power.) They are gathered at all states 
of the tide at these layings where they are dumped 
down, I suppose ?—No. 

19436. No?—Oh, no. They extend from low water 
mark, I should say probably from ordinary low water 
mark to about half tide mark. 


19437. The object being that they may be gathered 
by hand when they are wanted ?—Yes, just when they 
are wanted. 


19438. (Colonel Harding.) You spoke to us just now 
about the issue of licences ; I suppose some fee is paid ? 
—Well, I do not think so. I am not quite sure upon 
that point, but I do not think so. 


19439. Then you do not know if anything is paid in 
the nature of rent ?—Oh, I do not think so at all, and 
there is no rent paid as far as I am aware. 


19440. (Sir William Ramsay.) I was going to ask that 
question; might I doit? Are these layings in Ireland 
in the hands of private individuals, or are they com- 
panies, or is the foreshore free?—I am not aware of 
any instance where they are owned by a company ; you 
mean the layings ? 

19441. The layings, yes?—Oh, yes; there is some. 
Mussen and Company, of Liverpool, and Petrie and 
Company, they have layings in Carlingford Lough, 
de from the lord of the soil, the owners of the fore- 
shore. 


19442. (Sir Michael Foster.) These are layings of 
American oysters, are they ?—Yes. 


19443. Exclusively American ?—Exclusively Ameri- 
can, yes. 


19444. (Mr. Power.) And some of them are not alto- 
gether satisfactory in the way of pollution?—I am 
afraid not. And then, of course, there is the company, 
the Burreen Fishery Company, County Clare, they have 
beds there. 


19445. (Sir William Ramsay.) Then are there layings 
that belong to individuals as there are in England ?— 
Oh, yes, in the majority of instances; it is excep- 
tional where they are owned by companies. 

19446. Mostly by individuals ?—Oh, yes. 


19447. And there are what may be called free lay- 
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ings, where anyone can go and dredge?—No, there are 
very few free layings there ; you mean public natural 
oyster beds and fisheries ? 


19448. Public natural oyster beds?—Oh, yes, there 
are several of these. Any person can go and fish im 
these during the open season, of course. 

19449. (Sir Michael Foster.) You distinguish between 
beds and layings, do ycu not; beds are the natural 
fisheries ?—I should call beds the natura] fisheries. 


18450. And layings where they are laid down?— 
Layings are where they are transferred from these: 
natural fisheries for a certain time, probably for 
fattening purposes, or until they are marketable. As 
a rule, the natural fisheries are not good fattening 
grounds. The oysters when they are taken off these 
beds require to be relaid on more suitable layings for 
fattening purposes. 

19451. (Sir William Ramsay.) Would it involve any 
very great hardship then if any restrictions were put. 
on? I mean,for instance, in England we have been 
told in certain cases it would ruin a man’s business if 
he were required to move his oyster laying. Would not. 
that be said of oyster layings in Ireland ?—In the case 
of all the natural fisheries the oysters are dredged up. 
and sold to the owners! of these private beds for the 
purpose of relaying and fattening. It would be no 
hardship as regards the public fisheries at all, but if 
a private owner had to take the oysters up again and ~ 
relay them in some, say, pure water for a certain 
period, of course it would add. to the expense something. 


19452. Yes, but it would not ruin them ?—TI should 
think not at all. Where the public health was con-: 
cerned, I should think it would be the first considera- 
tion, other interests should have a secondary place. 


19453. Ai question has arisen as regards compensa- 
tion. We will say there has been an old oyster laying, 
and the town has made a sewage discharge over that. 
If the oyster laying has to be removed the proprietor’s. — 
business is practically ruined, because there is nowhere 
else that he can go. The question is whether the town 
should pay for the removal of the sewage to some safe 
spot, or the town should recompense the man, or the 
man should suffer the loss. These questions turn up. 
Do such questions turn up in Ireland ?—Well, I should 
think so, in a few instances only. 


19454. Very few?—Very few. 


19455. (Colonel Harding.) Returning to the question) 
of licences ; they are revocable, are they not, under cer-| 
tain conditions ?—Oh, yes. ) 

19456. For instance, if within a given time the oyste 
bed is not properly developed; that is so, is it not?— 
Yes, if the oyster bed is not stocked and properly 
worked I believe the licence is revoked or is liable 
to be revoked, anyhow. 


19457. Have you any knowledge whether the Depart- 
ments which can revoke a licence under those circum- 
stances cannot also revoke a licence in the event of 
their finding the situation is unsatisfactory from a sani- 
tary point of view ?—I believe not. 


19458. They have not these powers ?—So far as I am 
aware they have not these powers. That is the informa- 
tion I have got from the Department—from the 
heads of the Agricultural Department—that they have 
no power to revoke a licence on public health grounds — 
owing to pollution. 

19459. The Department of Agriculture, which exer- 
cises these powers in connection with the fisheries, 
a it deal generally with the fisheries in Ireland ?— 

es. 

19460. And you think that in the event of legislation 
being provided to exercise some control over oyster — 
layings it would be better to entrust such control to a 
new body than to that Department of Agriculture, do 
you?—Well, the Department of Agriculture have no 
sanitary functions whatever; they are not a sanitary 
authority, and they ‘could not deal properly with the 
question of pollution. 

19461. You think it would be altogether advisable 
that it should be given to an ad hoc authority ?—I cer- 
tainly think so. 

19462. In your experience, you have not formed the _ 
opinion, have you, at all, that sewage is beneficial to 
the oyster in regard to fattening ?—I find the best fat- 
tening grounds are in the vicinity of sewers; at least, 
that was my experience going round the coast. The 
fattest and plumpest oysters are always to be found . 
not very far removed from sewer outfalls. 
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19463. You would not go so far as to say that it is 
advisable to pour sewage over oysters, in order to pro- 
mote their fattening?—Well, I should think not. If 
it were necessary to have sewage for the purpose of fat- 
tening oysters, I think it would be better to do without 
oysters. 


19464. You are quite conscious there is a danger, at 
all events in certain cases, from the presence of sewage 
in the neighbourhood of oysters ?—Oh, I think that has 
been abundantly proved. 


19465. But I gather you think the remedy would be 
rather in compelling arrangements for relaying oysters 
from doubtful beds than closing beds?—Oh, I should 
think so, because in the case of one of the natural 
oyster fisheries in Ireland it is one of the most pro- 
ductive fisheries on the coast as a spatting ground, and 
it, I found, was subject to pollution. This particular bed 
1 refer to is in Tralee Bay. The crude sewage of the 
town of Tralee and other villages in the neighbour- 
heod, Blemerville, is discharged within rather a short 
distance, probably, say, a mile or two miles—under two 
miles, decidedly under two miles—from the nearest 
point of the oyster beds. Well, it would be a serious 
matter to close that bed up, but, as a matter of fact, the 
oysters are dredged from this place for the purpose 
of relaying in other beds. A few may be sold, but it is 
very few. There are very few found in proper condi- 
tion for the market when they are dredged up, and a 
few possibly might be sold—I mean sent direct to the 
market—but the vast majority of them go for relaying. 
I think it would be a great pity to close a bed like 
that ; in fact, it would ruin the industry in that part of 
the country altogether, 

19466. As to this remedy of relaying—do you think 
that relaying in a perfectly safe position for a month 
would be effective ?—Well, I can only speak from what L 
have read on the subject. I believe that it would be, 
and even a shorter time. They say the oysters purge 
themselves of impurities in even a shorter time than 
a month. 

19467. Then as to the practicability of this relaying P— 
The object of the relaying is simply to have the oysters 
at hand in the execution of orders, and they are placed 
in the immediate neighbourhood of some convenient 
station. 

19468. (Sir Michael Foster.) When oysters are taken 
from the natural beds it is generally for the purpose of 
fattening ?—It is always for fattening that they are 
taken from this particular bed. Oysters taken from 
these particular beds round the coast of Ireland are not 
fit for market. They are young brood, and in rather a 
poor condition. They have to be relaid in order to fit 
them for market. 


19469. (Colonel Harding.) In England it is often found 
that oysters are laid in temporary beds for the purpose 
of being accessible for the delivery of orders; is that 
done in Ireland ?—Well, only to this extent, that if the 
oysters are in deep water the owner of the bed simply 
has them dredged and brought up on the foreshore op- 
posite where the laying or the bed is, and they are laid 
above low water mark, so that they may be got at when 
they are wanted for market. 


19470. What I am anxious to get at is your opinion 
upon this—the practicability of this relaying. The re- 
laying would necessarily have to be in an accessible 
place; that is to say, probably in the neighbourhood of 
4 good road or a railway station ; and is it not very often 
difficult to find a perfectly safe spot for such a relaying P 
—Oh, I do not think on the coast of Ireland it is at all 
difficult. 


19471. In Ireland you think that a regulation to relay 
oysters for either a fortnight or a month would be a 
practicable thing ?—The oysters from the natural beds, I 
may tell you, when they are relaid, it is for periods of 
years, probably two or three years—these oysters we are 
talking about from the public beds, the public fisheries. 


19472. Yes, but I understand that you in your paper 
suggest that even from grounds which are unsatisfactory 
and liable to pollution, if the oysters were taken out 
and relaid in safe conditions for a limited period the 
danger would disappear P—I should say so. 

19473. What I wanted was your opinion as to the 

racticability of carrying out such a recommendation ?— 
think that would be quite feasible. 
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19474. You think in Ireland it would be feasible ?— 
Oh, I should think so, 

_ 19475. Without serious injury ?—Without serious in- 
jury, yes. 

19476. (Chairman.) But on that subject have you had 
any experience of shellfish getting freed from any risk 
of communicating disease P—I have not, my Lord. 

19477. You do not know of your own knowledge that 
they do get free from disease?—Except simply, of 
course, from what I have learned on the subject through 
the reading of books, and so forth. I believe the oysters 
do purge themselves of impurities. 

19478. (Sir Michael Foster.) You are referring to a 
set of experiments, are you not ?—Yes, scientific investi- 
gations. 

19479. By whom were they? Are you referring to 
Professor Herdmann ?—Yes, I think that is the name of 
one. These were published in the medical papers from 
time to time. 

19480. (Chairman.) You have no experience of it of 
your own ?—No, I have no personal experience. 

19481. And I see you mention the chemical examina- 
tion of shellfish. Do you consider the chemical examina- 
tion of shellfish shows anything as to whether they are 
injurious to health or not >—Well, I suppose the chemical 
examination would show the presence of bacilli. 

19482. (Sir Michael Foster.) That is bacteriological ? 
—You would find the various elements of pollution that 
were present, I suppose, by chemical examination, but I 
should depend, of course, more upon bacteriological 
examination and upon topographical evidence as to the 
situation of sewer outfalls. 

19483. It is very difficult to select any chemical sub- 
stance of communication {/—Yes, it would) be, of course. 

19484. (Chairman.) Dr. McWeeney, you have sub- 
mitted to us a report on the bacterioscopic examination 
of samples from shellfish layings, and I propose that 
this should go on the minutes of evidence ?—Yes, my 
Lord. The report is as follows :— 


* Report on the Bacterioscopic Examination of Samples 
taken from Shellfish Layings, by Professor E. J. 
McWexrnty, M.A., M.D., D.P.H., Bacteriologist to 
the Local Government Board for Ireland. 


REPORT OF BACTERIOLOGIST. 
GENERAL OBSERVATIONS AS TO MerHops oF EXAMINATION 
EMPLOYED. 


The material examined comprised shellfish, water, and 
mud or sand from the several layings. In the majority 
of cases the shellfish were oysters; less frequently mus- 
sels and cockles were sent. During the earlier stages of 
the investigation, when for any reason it seemed advis- 
abie to curtail the number of specimens, this was usually 
Gone at the expense of the mussels, as I was under the 
inipiession that these molluscs were always eaten in the 
cecked state, and that consequently the possibility of 
their contamination with sewage was of little hygienic 
importance. From information that came subsequently 
to hand, I became convinced that this was far from 
being the case, and that mussels are, as a matter of 
fact, not infrequently consumed in the raw state. 
During the later stages of the inquiry I therefore never 
failed to examine a fair proportion of the mussels when 
such were sent on, together with oysters and cockles, 
from any locality. Periwinkles are, I believe, never 
eaten uncooked, and accordingly I excluded these 
molluses from the investigation. 

The specimens were usually selected by Dr, Browne at 
the time of his visit, and sent packed with seaweed in 
cardboard boxes. They generally reached me on the 
morning after collection, 

The specimen of water was taken usually at low tide 
by Dr. Browne in a sterilised, glass-stoppered, 8-ounce 
bottle. The mud or sand was scraped from the surface 
of the laying or sand-bank and sent in a wide-mouthed 
corked bottle of about 4 ounces capacity. 

In a large number of cases I was enabled to carry out 
the preliminary stages of the examination on the day 
the samples came to hand. When, for any reason, this 
could not be done, the parcels were kept unopened in 
the ice-chest. In not more than half a dozen cases did 
the delay amount to more than three days, and the 
finding of a dead or even dying oyster or mussel in any 
batch of samples was a rare occurrence. The cockles 
appeared to be less tenacious of life, and when more than 





* Note-—The complete report, 


with plates, photographs, etc., is issued by the Local Government Board 


for Ireland, entitled “Report on the Shellfish Layings on the Irish Coast.” 
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containing ten or more cubic centimetres of freshly 

sterilised whole-milk. Not infrequently the oysters were: 

large and yielded an abundance: of’ shell water and. 
body fluid, and im these cases larger quantities—up to 

three ¢.c.—were used for inseminating the tubes. , These; 
cases are noted in the tabulated statements. On the 
other hand the oysters were occasionally dry, and the 

small quantity of liquid available for ingémination was. 

then supplemented with a block of tisshe’ tut from the 
animal itself so as to include portion'‘of' the alimentary — 
canal. Several pairs of sterile scissors and forceps ‘were 
always at hand for this purpose. It will be observed 

that the same oyster was, as a rule, used’ for the two. 
tests. This I regard as a point of some yalue as throw-\ 
ing light upon the co-existenve, or the reverse, of. the: 
two organisms sought for, in material the homogeneity. 
of which was unquestionable. No two oysters can be 
regarded as homogeneous, vut.the mingled juice and> 
shell water of the same oyster may, I ‘thinks be fairly 

regarded as such. . : 

In the case of mussels there was usually an abundance: 
of clear water between the ‘shells, and :no-attempt was: 
made to enrich it with body juice, as ‘the collection of 
the liquid had to be quickly accomplished... Oceasionally 
it was necessary to snip out the alimentary’ canal and- 
introduce parts of it into the two culture tubes, and. 
this had usually to be done in the case of cockles in order 
to provide the amount of material considered necessary... 

The procedure adopted with the water was at:first 
very simple. After shaking the bottle well, one~c.c.. 
was removed to each culture.tube with a sterile pipette, 
and this procedure ware adhered. to all through when 
testing for B. enteritidis sporogenes. On the other 
hand, it seemed advisable in the case,of B, .coli to make 
some attempt to ascertain whether the demonstration 
might not be oftener accomplished by using. larger: 
quantities, and I accordingly adopted, the plan of 
pipetting off 50'c.c. of the sample into a flask containing. 
50 c.c. sterilised distilled water, rendered nutrient by — 
addition of 10 c.c. of a strong lactose-peptone solution — 
and tinged blue with litmus. The object of the admix- 
ture with distilled water was, of course, to diminish 
the saline strength of the liquid which—especially at 
37°—might have been prejudicial to the growth of B. — 
coli. I adopted this “ flask-method” rather than stone- 
filtration because my laboratory resources did not 
admit of the use of such numbers of Berkefeld-filter’ 
arrangements as were required to cope with the sam- 
ples. I found it to work quite satisfactorily. 


My practice as regards the mud or sand progressed on! 
similar lines. At first I used three large. loopfuls for’ 
both Coli and Enteritidis tubes. Subsequently I used 
rather more—suflicient to cover the point of the blade | 
of a scalpel. When I adopted the flask-method for the 
water, I applied it to the mud also, rinsing out the 
whole contents of the sample bottle into a wide-— 
mouthed Erlenmeyer-flask with sterile distilled water, 
bringing to 100 c.c. and rendering) nutrient as above’ 
described. For the demonstration of Enteritidis im — 
mud the smaller quantity was adhered to, nor was it — 
necessary to diverge from it, as the result was almost 
invariably positive. ; ) 

In the test for B. coli the further procedure’ was as’ 
follows :—At first I used to add 9 drops of Parietti’s 
solution (hydrochloric. acid 4, phenol 5, water 100); but — 
subsequently I simplified this by adding from. a. sterile 
burette 0:3 c.c, freshly made and boiled watery solution ~ 
of pure crystallised phenol (strength 5 per cent.), To 


a day had elapsed since their arrival a considerable pro- 
1. J. Browne, portion were usually found to have opened. 
and Professor The number of specimens examined from each laying 
wR. J. did not ‘vary within wide’ limits. I considered stx 
McWeeney, molluscs, together with sand and water from each 
MA.;M.D.; locality, as the standard quantity, and adhered to it so 
D.P.H. far as the number of specimens sent and the store of 
wy sterile substrata in readiness would permit. Before I’ 
21, Oct. 1903. }ocame fully conscious of the magnitude of the task I 
was engaged on, I found myself, owing to lack of sub-° 
strata, compelled on more than one occasion to limit 
the number of specimens examined from each laying to 
a greater extent than now seems advisable. This ap- 
plies especially to-certain layings in the Cork, Clare, and 
Galway regions. Later on, however, I made such 
arrangements as enabled me to cope with the standard 
if amount of material in every case in which it came to 
hand, and I look forward to completing the results 
wherever they appear based on an insufficient number of 
samples. ‘This supplementary examination will take the 
form of an appendix to the present report. 

The object of the’ examination was, of course, to 
endeavour to determine by bacteriological methods the 
presence: or absence of sewage contamination. In my 
earliest work I proceeded by means of gelatine’ plate 
cultures’ made with known’ standard quantities of 
material, and by the Parietti method for the demonstra- 
tion of Bacillus coli. * The object of the plate-cultures 
was to enable me to form some idea of the normal 
bacterial content of the molluscs both as regards number 
and character of germs. There was also the possibility 
that departures from such normal content might appear 
on the gelatine plates, and might be susceptible of inter- 
pretation as evidence of sewage contamination, These 
expectations were, however, disappointed... The germ- 
content of the molluscs was found to be extremely: vari- 
able, the nature of the germs present in many cases 
(viz., rapidly liquefying the gelatine) was antagonistic 
to prolonged observation of the plates, and the task of 
identifying the colonies and constructing a bacterial flora 
of the three species of mollusc was utterly beyond my 
resources of time and available working power. By way 
of ‘illustration I subjoin some photographs of plate- 
cultures showing the wide differences (a) in quantitative 
and (b) in qualitative germ-content between consecu- 
tively examined oysters from the same source, (Plate I., 
Figs. 1, 2, and 3.) 

Accordingly I resolved in the first place to apply 
myself to the demonstration of the organism universally 
admitted to be the characteristic constituent of the 
bacterial flora of sewage, Bacillus coli communis, and 
in the second place to extend my observations to those 
organisms—viz., Bacillus enteritidis sporogenes (Klein) 
and Streptococci (Houston)—which have been suggested 
as test organisms in this connection, but the value of 
which as such appeared to me at the inception of this 
investigation—and, I may be permitted to add, does 
still appear to me—very problematical. 

The investigation to which I subjected the material 
comprises ithe systematic search for B. coli communis 
and B. enteritidis sporogenes; with regard to Strep- 
tococci. I have not systematically sought for them, but 
have contented myself with recording their occurrence 
when I had occasion to observe it in broth tubes or on 
gelatine plates. 

Method of Working.—Conceiving as I do that to be 
of practical value the results of hygienic inquiries of this 
kind must be based on methods not too widely different 
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from those of every-day practice, I took no special 
precaution to sterilise the, exterior of the oysters, etc. 
They were merely brushed free from mud under the 
tap, well rinsed with water, and opened bv myself ‘‘ on 
the flat shell.” Great care was, however, taken that 
the instruments used were sterile, so that there could 
be no possibility of the conveyance of material from one 
molluse to another. A large number of oyster knives 
and pipettes were used for each batch, and each instru- 
ment was carefully re-sterilised in the steamer before 
being used.a second time. The shells of the oyster 
having been separated, the juice of the animal was 
allowed to flow from the fiat shell on which it lay into 
the concave. shell, and the yield was increased by making 
a crucial incision, through the body of the molluse with 
a fresh sterile knife, and, when necessary, accelerating 
the flow of juice by gentle pressure with the flat of the 
knife... From the contents of, the concave shell, con- 
sisting. of a mixture of sea-water and body fluid, one 
cubic centimetre was taken up in a sterile pipette and 
transferred to a ten cubic: centimetre.tube of sterile 
peptone broth, and another cubic centimetre to-a tube 


the 100 ¢.c. flasks 3 c.c, phenol were added. The tubes 
or fasks were incubated at 37° for 24 hours and/then 
examined, They were first divided into three batches, 
viz., those that displayed a turbidity of undoubtedly 
bacterial origin, those, the turbidity of which might be 
due to the material introduced, and those that remained 
quite clear. The last batch was returned to the incu- 
bator for another day.. The second batch was examined” 
in the hanging drop, and those that showed bacteria were 
placed with the first batch, the others with the ‘last. 
The first batch was then plated out in ordinary gelatine 
after suitable dilution to avoid overcrowding of colonies. 
In order to economise Petri dishes, I made use of’ 
Esmarch roll-tubes very largely at first, and subse’ 
quently I adopted the plan of ruling the bottom of the® 
Petri dish into: four quadrants, pouring in the s 
gelatine and.letting it “set,” and then inoculating the 
surface of each quadrant.with a loopful or two of the- 
dilute contents of a phenol-broth tube by means of a 
small camel's hair brush. I found this plan the quickest 
and most economical of all, and can «recommend it. - 
Instead of quadrants the Petri dish may be divided into 
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eight segments. The one gelatine tube and Petri dish 
can thus be made to suffice for eight analyses. 

In the flask method such of the vessels as showed 
change of colour from purple or blue to red, or which 
became decolourised, were similarly plated out. The 
cause of the change of colour is_the fermentation of the 
lactose, with formation of lactic acid which reddens. the 
litmus. Many strains of Coli go further, and reduce 
the litmus to a colourless leuko-product. The use of the 
phenol would appear to be to keep down the growth of 
Proteus and other liquefying germs, and I am convinced 
that it really does this. On the other hand, its presence 
may, when the material used is very poor in Coli, render 
the method somewhat less delicate by interfering with 
the development of that organism. Its omission, how- 
ever, tends to favour the occurrence of. pseudo-Coli 
species, a point which will be referred to later on. 

The tubes that had not showed development at the end 
of 24 hours were re-examined at the end of two days, 
and such as contained bacteria plated out. Incubation 
was not pushed further, as experience showed that in 90 
per cent. of the cases Coli developed within 24 hours 
and in the remaining 10. per cent. within 48, or not at 
all. 

The plates were kept at 21° C., and examined daily. 
At this temperature Coli grows very rapidly, and the 
colonies are quite recognisable in 24 hours. Unless, 
however, the concurrence of liquefying germs threatened 
to destroy the plate, they were not subcultured till the 
second or third day. After subculture the plates were 
generally photographed... 

The method above described is in reality one of 
enrichment, forcing on by artificial methods the repro- 
duction of a relatively small number of Coli germs 
originally present, so that at the end of 24 hours the 
culture fluid comes to contain that species in over- 
whelming proportion. Its value may best be appreciated 
by glancing at the figures (Plate I., Figs. 1-4), showing 
the appearance of plate-cultures made direct from sus- 
pected material, and comparing them with the plates 
made after enrichment in phenol broth (Plate I., Figs. 
6-9). In the former case we see the plate covered with 
most diverse colonies in large:numbers, umongst which 
those of B. coli are discoverable with difficulty even 
using a powerful hand lens. Furthermore, the rapid 
development of the liquefying colonies destroys the plate 
(Plate I., Fig. 5) before the Coli colonies can attain 
their characteristic appearance. On the other hand, the 
plates made by surface brushing after enrichment and 
appropriate dilution show little else but Coli colonies 
which have ample space to attain their full size and 
assume their well-known appearance. Did we possess a 
similar enrichment method for the Typhoid Bacillus, 
many questions in the epidemiology of that disease that 
are still obscure would long since have been elucidated. 

Characteristic as the appearance of B. coli on gelatine 
plates undoubtedly is, there can be no question as to 
the necessity of always verifying the diagnosis “ genuine 
Coli” by the appropriate tests. These tests have been 
variously stated by various writers, and by many have, 
I think, been inadequately characterised. I wish to lay 
special stress upon the absolute necessity that every 
writer who concerns himself with Bacillus. coli should 
explicitly state all the characters upon which he relies 
when he gives that name to a given culture, Through 
the neglect of this precaution much of the work that has 
been done upon the distribution of this organism in 
nature has lost its value. Pai 

The characters of every Coli-form organism isolated 
in the course of this investigation have been studied 
under the following heads :— 


1. Motility ; 
2. Behaviour to Gram’s method ; 
. Appearance of the colonies on gelatine plates; 
. Power of fermenting carbohydrates ; 
. Power of coagulating milk ; 
. Growth on potato; 
_.7. Power of reducing certain colouring matters; and 
8. Formation of indol. 


Ht will be necessary to say a few words on each of these 
points. | 


AOR 


1. In most books the statement will be found that 
B. coli is a feebly motile organism. This does not always 
hold good. From faces both of suckling babies and of 
adults I have obtained colonies of Coli-form appearance 
that consisted of extremely active organisms, and were 
“typical” in all other respects. Furthermore, I have 
isolated, direct from feces, colonies of otherwise typical 
Coli, the individuals of which were quite stiff, seemed 
spaced-out or isolated from each other in the hanging- 
drop, so as to lead the observer to infer the existence 
of an abundant mucoid’ sheath round each, and were 
perfectly motionless. I have also observed cases where 
the organisms were. motile when grown at 18° to 21° 
and motionless at 37°: Many other workers have had 
similar experiences, e. gr. Stécklin,* who isolated: 300 
strains of Coli from normal feeces, and found 184 to be 
more or less actively motile, whilst the other 116 were 
motionless. ‘The presence or absence of motility cannot, 
therefore, serve as a test to distinguish genuine from 
pseudo-Coli. 

2. None of the strains isolated retained the stain by 
Gram’s method, and as this non-retention is common to 
all the Bacilli of the Coli group, it cannot be used to 
differentiate Coli sensu stricto from pseudo-forms. 


5. On gelatine plates two forms of Coli occur—the 
commoner, thin, vine leaf or filmy form, and the thick, 
opaque, discoid form. The former usually consists of 
short, actively motile; the latter of longer, motionless, 
stiff-looking individuals. I have usually termed this the 
acrogenes form, on account of its resemblance to, or 
perhaps identity with, Escherich’s Bacillus lactis 
acrogenes, isolated from suckling feces. Both forms 
occurred very generally in material which might be 
regarded as heavily infected with Coli, and a colony of 
each kind was always subcultured and put through the 
tests, the result being that no constant difference could 
be found between ‘the two varieties save the above- 
mentioned ones—appearance of the gelatine colonies and 
motility. The Colon Bacillus never liquefies’ the gela- 
tine, and two strains which complied with the other 
tests, but which slowly liquefied the gelatine, had to be 
excluded. Similar strains have been obtained by other 
workers, and received special names. I have frequently 


had occasion to observe the production of opacity and of 


masses of small crystals (of ammonio-magnesian phos- 
phate) in the gelatine, but do not regard these appear- 


ances as sufficiently constant to serve as a basis for the- 


separation of true Coli from the outlying varieties. 


4. The power of fermenting the carbohydrates is an- 
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essential part of the biology of this organism. All the- 


strains which I studied ad hoc fermented glucose and 
maltose. Most of them fermented saccharoset also, 
though not so vigorously. In accordance with the 
general practice I have made lactose the test substance, 
using it in the form of 1 per cent. solution in agar tinted 
blue with litmus. The strain under examination must 
evolve an abundance of gas and acid when sown as a 
shake culture in this litmus-lactose-agar. The medium 
must be split up by the evolution of gas, and its original 
blue colour must be turned to red or discharged alto- 
gether by reduction. If these changes do not occur the 
organism is not classed as ‘‘ genuine” Coli, 

This would appear to be the proper place to refer to 
the evolution of gas bubbles in ordinary, 7.¢c., non-sugared 
gelatine, shake culture, which is looked upon by some as 
a test for genuine Coli. My experience is that a great 


many strains isolated direct from feces do not give this: 
“bubbling,” or produce only a very few minute gas. 
At first sight the: 


bubbles in un-sugared gelatine. ' 
“bubbling” might appear to depend merely on the acci- 
dental presence of a small amount of fermentable carbo- 


hydrate (muscle-sugar) derived from the meat used in: 
But the matter is not quite: 


preparing the substratum. 
so simple. Lepierre{ found that the gas evolution 
occurred in absolutely carbohydrate-free gelatine, and 
that the evolved gases consisted of a mixture of one 
part of free H with two of free N (instead of CO, and H, 
as would be the case were they derived from carbo- 
hydrate fermentation), This curious phenomenon would 
appear, therefore, to depend on either (1) a more vigo- 
rous and complete destruction of the proteid molecule 
than the general behaviour of B. coli towards proteids 
would lead us to expect; or (2) the existence in the 








he Stécklin, Becherches Sa la mobilité ‘et les Cils du Groupe des Coli-Bacilles. (Annales suisses .des Sciences 


Medicales, Berne, 1894:) 


A comparative study of 16 coli-form strains undertaken at my instance by my former pupil W. MacCarthy, M.B., 


Travelling Scholar in Pathology of the Royal University], revealed the fact that all save cne fermented saccharose’ 
broth with gas evolution varying from 44 to 2 m.m. in the fermentation tube. 


The broth had been previously freed 


from earbo-hydrate by Smith’s method, and contained 2% of saceharose. 
t Sur less gaz produits par le Colibacille. Comptes rendus de la Soe. de biologie, 1898. 
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gelatine, peptone or common salt used in making the 
medium, of traces of nitric acid, which is reduced by the 
Bacillus to nitrous acid. This may then undergo further 
reduction to free N, or may act upon amides or amido- 
acids with evolution of that gas. 

Whatever be the significance of the “bubbling” to 
which Coli does undoubtedly sometimes give rise in 
genuinely carbohydrate-free gelatine shake culture, my 
experience leads me to state that it is not of sufficiently 
regular occurrence to justify its employment as a test 
reaction. The preparation of the medium is, further- 
more, a source of difficulty and delay. On the other 
hand, if the bubbling be due to traces of carbohydrate 
in the medium, the proper course to take would un- 
doubtedly be to regularise the presence of these traces 
by adding a definite quantity during the preparation of 
the medium. This I have done throughout the whole of 
the work, testing each batch of Coli-form organisms in 
shake culture on (1) ordinary and (2) 4 per cent. glucose 
gelatine. The conclusion I have come to is that the 
occurrence of bubbling in No. 1 is too capricious and 
uncertain, and in No. 2 is too invariable to be of use. 
By requiring bubbling to occur in ordinary gelatine we 
should exclude many strains that are perfectly typical 
in other respects. By including all that bubble glucose- 
gelatine we should include a great number of strains 
that are in other respects (e. gr., effect on lactose, on 
milk, indol-formation) quite outside the denomination 
‘“oenuine.”’ For these reasons I do not place the 
“bubbling” of gelatine cultures in the category of 
essential tests, compliance with which must be insisted 
on, 


5. The power of coagulating milk possessed by genuine 
strains of B. coli would appear to be due to acid fer- 
mentation of the lactose. This character therefore 
agrees with that stated in the last paragraph as regards 
the behaviour of the genuine Bacillus in lactose media. 
The coagulation must be complete, and after a few days 
the clot must be firm, more or less contracted, and 
surrounded by a clear whey. If after four days at 37° 
coagulation have not occurred, I do not feel justified in 
considering the organism to be genuine. 

6. The manner in which many of these strains grew 
on this medium was very variable, many otherwise 
typical approximating to the colourless aspect of typhoid 
when grown on potato. In common with others who 
have worked on this subject I have come to the con- 
clusion that the character of the potato used has 
quite as much to do with the appearance of the culture 
as the character of the Bacillus, and I have not, there- 
fore, rejected any organism which was otherwise typical, 
on account. of its behaviour on this medium. 


7. The powerful reducing effect of Coli on litmus is 
one of the most familiar properties of that organism. 
It extends to other colouring matters as well (methylene 
blue, sulphindigotate of soda); but the most striking 
changes would appear to be produced when neutral-red 
is used. This colouring matter, which was first intro- 
duced into bacteriology by Rothberger in 1898, has the 
advantage of exhibiting not merely reduction, but a 
superadded phenomenon, that of fluorescence, when 
acted upon by the Colon Bacillus. As I have never met 
with an otherwise typical strain isolated directly from 
feces which did not comply with this test, I have made 
it an essential one, and required compliance with it from 
all strains isolated in this investigation before classing 
them as genuine Coli. At the same time I would not 
suggest that some Coli-like microbes responding feebly to 
this test may not, if typical in other respects, be 
significant. of objectionable pollution. I have always 
used agar-shake cultures tinged with neutral-red. By 
this method is not infrequently evolved as well. I 
cannot, however, agree with the suggestion of those who 
would use this test for the recognition of B. coli in 
bacterial mixtures.* Although, according to my ex- 
perience, genuine B. coli always produces the change, 
other organisms do so as well. I donot wish to be taken 
as denying all value to the test when applied directly to 
water or the like, but for the present at least I should 
not feel inclined to rely upon indications yielded by 
neutral-red substrata unless applied to (or suported by) 
pure cultivations. 

8. The formation of indol in liquid media containing 
*“ peptone” is, perhaps, the best evidence we possess of 
the ability of the Colon Bacillus to attack Proteoses if 
not Proteids. The reaction for indol is a delicate one, 
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and its success depends on the kind of culture used and 
the way in which the test is applied. I have always used 
ordinary Witte-peptone-broth cultures inoculated from 
the original gelatine-plate-colonies obtained when the 
organism was first isolated. The broth cultures were 
always incubated for two days at 37°, and then allowed 
to stand at room temperature for three weeks or a 
month. They were then tested with half their volume 
of a 20 per cent. solution of pure sulphuric acid (run in 
from a burette) and placed in the water bath at 60° for 
five minutes to see whether the pink coloration would 
come on, in which case the organism would appear to 
have formed nitrite as well as indol (assuming, of course, — 
the Witte-peptone and H,SO, to be free from nitrites). 
This actually did happen in about 10 per cent. of the 
strains, though the amount of nitrite was never large 
enough to produce more than a faint rose tinge. After 
the lapse of five minutes at 60° C., from 1 drop to 4 c.c. 
of a 0°02 per cent, solution of potassium nitrite was run 
in from a burette into the warm liquid. The effect was 
usually marked. An exquisitely delicate pink hue at 
once pervaded the fluids or formed a disc at their junc- 
tion if they were not allowed to mix, and quickly 
deepened to an intense reddish purple. I had never seen 
such profound indol reactions until I adopted the above 
method of applying the test. Otherwise typical strains 
always gave the reaction to perfection, whilst it was 
often missed in otherwise atypical ones. Compliance 
with this test I have always insisted on as a fundamen- 
tal character of genuine B. coli. 

To sum up: the characters on the strength of which 
I have regarded a strain of coli-form character as 
genuine Coli, are the following :— 


(a.) Character of gelatine colony and non-liquetac- 
tion of that medium even after a long time. 


(b.) Non-retention of the stain by Gram’s method. 


(c.) Fermentation of lactose with formation of gas 
and acid. 


(d.) Coagulation of milk within 4 days at 37°. 


(c.) Production of yellowish-green fluorescence in 
neutral-red-agar-shake culture. 


(/.) Production of indol in liquid peptone-media. 

The accessory tests to which I have subjected all 
cultures, but on the result of which I do not 
lay principal stress, are: 

(g.) “ Bubbling” of “ordinary” and glucose-gelatine- 
shake cultures. 


(h.) Growth on potato. 


Lastly, on the motility of individuals, or its absence, 
I hesitate to lay much stress. 


In conclusion, I may say that I saw no advantage 
from studying the pathogenicity of the very numerous 
strains isolated. In the case of genuine B. coli this 
character admittedly varies within wide limits. Nor 
did it seem advisable to undertake the colossal task of — 
studying the serum reactions, more especially in view 
of the doubtful and contradictory results arrived at by 
others. 

With regard to the occurrence of pseudo-Coli 
organisms, I have not found them of such frequent occur- — 
rence as I originally anticipated. They seemed to 
occur more especially in connection with certain en- 
richment methods. One example of this may suffice. 
Five oysters sent by Dr. Browne from the Public Beds, 
Tralee, were tested by three several methods, viz. :— 

(1) The method of M‘Conkey—culture in litmus- 
glucose-bile-salt-broth, with fermentation — 
tube ; 


(2) The method suggested by Klein (“ British Medi- 
cal Journal,” Feb. 21, 1903)—cuiture in 
litmus-lactose-peptone water, with fer- 
mentation tube; and 


(3) The phenol-broth method as described above. 
The fluid contents of each oyster were divided into 
three parts, one of which was added to a culture tube 

of each of the above substrata. The result was that all 
five oysters gave gas and acid in the Klein and — 
M‘Conkey tubes, whilst only one (No. 3) gave rise to 
development in the phenol-broth. All were plated out, — 
and yielded coli-form colonies more or less mixed with 
liquefying ones, save in the case of the phenol-broth 
tube, which yielded coli-form colonies in a state of 


purity. 
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* Cf. Makgill on the ‘“‘ Neutral Red Reaction as'a means of detecting Baccillus Coli in Water Supplies ” : Savage on 
4. 


‘Neutral-Red in the Rontine Bacteriological Exam‘nation of Water. 


Jour. of Hygiene, Vol. I., No. : 


MINUTES OF EVIDENCE 


On further testing it was found that the coli-form 
organisms obtained from oysters 1, 2, 4, and 5 by the 
two fermentation tube methods failed to react typically 
in litmus-lactose-agar, neutral-red-agar, and milk, and 
were besides very weak formers of indol. They be- 
longed, therefore, to the category of pseudo-Coli 
organisms. The coli-form organisms obtained by the 
phenol-broth method from oyster 3 proved to be 
genuine. (See photographs, Plate VI., Figs. 4, 5, 6.) 

The phenol-broth is thus shown to have singled out 
one oyster, and justly so, whilst the seemingly positive 
results obtained in the case of the other four by the 
fermentation tube methods proved on examination to 
be due to organisms, the genuine character of which 
seems, at any rate, open to question, and which certainly 
lie outside of the—perhaps somewhat arbitrary— 
limits which I have ventured to draw. 

Turning now to the demonstration of B. enteritidis 
sporogenes; I proceeded at first strictly along the 
lines laid down by Klein, the discoverer of that 
organism, my only departure from his method being 
in the direction of more complete anaerobiosis. After 
addition of the standard quantity of material to fresh] y- 
sterilised litmus-milk the tubes were heated in a 
water bath to 80° for ten minutes, and then placed in a 
large Novy’s bottle, the air got rid of with H, connec- 
tion with the atmosphere cut off, and the anaerobiosis 
tested by spilling a little caustic alkali on the bottom 
of the vessel which was strewn with pyrogallol. After 
two or three days’ incubation the tubes were taken out 
and the contents of those that seemed typically changed 
were tested by microscopic examination and injection 
into animals. Furthermore, by means of dilute stroke 
cultures on oblique sulphindigotate-agar in a Novy 
bottle under H and over pyrogallol, as well as by 
glucose-agar plates im a Bulloch’s apparatus, the 
organisms producing the “typical” change were 
isolated and their principal characters investigated. 
As the result of this work I find myself in agreement 
with Klein as regards the following points :—Large 
size, tendency to chain formation, bluntly-rounded 
ends, Gram-stainability, and variable motility of 
the organism; its tendency not to form spores in 
milk culture; its capacity for liquefying blood serum 
(I used Liffler’s), whilst it forms an abundance of 
spores in that medium; its power of slowly liquefying 
gelatine, with ultimate formation of a clear liquid, at 
the bottom of which are thick white flocculi, and at the 
top imprisoned gas-bubbles; and its effects on guinea- 
pigs, which I have tested again and again with results 
identical with those recorded by Klein. On the other 
hand, I have not found it necessary to adopt anaerobic 
methods in order to obtain the typical enteritidis 
change in milk. In confirmation of this statement I 
submit photographs (Plate VI., Figs. 2 and 3), showing 
duplicate milk tubes inoculated with the same amount 
of material from. the same oyster, etc., and incubated 
one under aerobic, the other under anaerobic conditions 
for the same length of time. A glance at the illustra- 
tions will show that the typical change has super- 
vened quite as often under aerobic as under anaerobic 
conditions. Furthermore, the contents of certain of 
the aerobic tubes that showed the typical change were 
contrasted as regards their pathogenicity for guinea- 
pigs and found to be fully equal in this respect to the 
milk cultures made in the absence of air. The ex- 
planation of the growth of this obligate anaerobe with- 
out special precaution is the existence of a layer of 
cream on the surface of the sterile whole milk. © When 
skim milk was used comparatively few of the tubes 
show the typical change. Provided, then, that fairly 
rich whole milk is used, I can see no advantage in 
adopting anaerobic methods for the demonstration of 
this organism, and the greater part of my results are 
based on the result of incubating the inoculated milk 
tubes without special precaution. Possibly those who 
advocate the test have observed the same facts, but 
hesitate to abandon anaerobic methods, lest by doing 
So some unsuspected error might arise. 

I very much doubt the significance of the presence of 
B. enteritidis. Even when the milk tubes failed to 
display the change designated as typical by Klein, 
microscopic examination has repeatedly shown me the 
Presence of a minority of anthrax-like, Gram-staining, 
non-sporing rods, evidently Enteritidis, but Entetitidis 
which had failed to get the upper hand owing to the 
prevalence of some other obligate or facultative anaero- 
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bic competitor. I have been obliged to conclude that’ 
Enteritidis is a very frequent denizen of molluscs and 
the sandy mud in or on which they dwell—with the ex- 
ception of deep-sea beds (cf. Wicklow and Wexford 
results). It appears to me to be one of a number 
of anaerobic saprophytes, normally occurring in putres- 
cent organic matter, whether of animal or vegetable 
origin (cf. Balfour Stewart’s results with corn. Re- 
ports of Thomson Yates’ Laboratories, Vol. III., pt. I.). 


Its mere demonstration would not, therefore, appear 
to afford convincing evidence of fecal contamination. 
On the other hand, its absence may be allowed to have 
@ certain negative value, inasmuch as, owing to its 
great frequency in feces, it could hardly be absent 
from material contaminated to any appreciable extent 
with sewage. Looking at the whole subject from the 
broad standpoint of the general biologist, we see that 
the great processes of carbon and nitrogen-circulation 
in nature are carried on through the agency of sapro- 
phytic organisms, mainly bacteria, some of which are 
anaerobic. These anaerobes may fairly be expected to 
occur wherever there is organic matter undergoing de- 
composition, that is, practically everywhere. The fact 
that some of them, through ‘their ‘toxines or other- 
wise, are capable of producing disease in animals 
into which they fortuitously obtain access, is 
a mere accident. The demonstration of poten- 
tial pathogenicity, such as that afforded by Klein 
in the case of his B, enteritidis sporogenes, is no proof 
that the organism habitually acts in that way, or isin any 
sense closely or indissolubly connected with human life 
processes. Like tetanus, it is an anaerobic saprophyte 
with a réle of its own to play in nature, though what 
that réle is we do not as yet know. Like tetanus, it 
possesses organs of persistence (spores), which enable it 
to indefinitely survive any fortuitous connection it may 
have had with the human organism, and more especially 
to outlive the delicate non-sporing organisms, such as 
typhoid and Coli, which have undergone special differen- 
tiations to enable them to survive in the human body, 
and to play their part—hostile in the case of one, 
defensive in that of the other— in its life processes. 
The fact that these anaerobes form spores is therefore 
an important reason why they should not be used as a 
test of the hygienic quality of an article of diet, 


How different is the case with Coli. Here we have 
an organism devoid of spores, and therefore endowed 
with very limited powers of persistence—an organism 
which is a habitual denizen of the alimentary canal of 
men and animals, and enormous numbers of which 
(thousands of millions of individuals) are daily produced 
by every human being and higher animal; an organism 
which has a most important réle to play in connection 
with the digestive processes of fhe animals with which 
it is symbiotic—the prevention of putrefactive changes 
in the alimentary canal (Bienstock).* When our object 
is to test whether a given article of diet. is contaminated 
with such discharges, and therefore potentially with 
the pathogenic forms of bacteria (typhoid, cholera) which 
they may contain, it is clearly to the Colon Bacillus we 
must look as the unmistakable index of such contami- 
nation. If we find this Bacillus present in large num- 
bers we are justified in inferring that the contamination 
has been recent in point of date and fecal in character. 
Ti the contamination has been of such old standing that 
the demonstration of the Colon Bacillus fails, then the 
more delicate pathogenic forms will @ fortiori have also 
died out, and the material may be regarded with high 
probability as hygienically unobjectionable. If we do. 
not find Coli, but do find the spores of B. enteritidis or 
other saprophyte, it is difficult to see what precise infer- 
ence we can draw as to the existence or non-existence. 
of fecal contamination. Accordingly, while not dis- 
posed to differ from those whose experience of the test is 
wider and more varied than mine to the extent of 
denying to it all value in hygienic investigations, I can- 
not, in the light of my present experience, assign to it a 
value even approximately equal to that of the test for 
B. coli communis. 


The gravest objection to the evidence of sewage con- 
tamination based on the bacterioscopic test is undoubt- 
edly the ubiquity of B. coli. The fact that it invariably 
appears in the alimentary canal within a few hours of 
birth is a proof of this ubiquity, and the fact that so 
many billions are daily liberated from the alimentary 
canal of men and animals serves to explain it. Can we 
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than sewage. I refer to the possibility that 
the intestinal contents of sea-fowl and fish 
may contain that organism, and, under cer- 
tain circumstances, liberate it into the water 


Dy: fairly base conclusions on the presence of so widely dis- 
1. J. Browne tributed an organism? My opinion is that we can, pro- 
and Professor, vided that we do not base them on. the mere presence 
KE. Je or absence, but upon the degree of concentration of the 


oC ERR ESS ES i aioe 


TOT Get TET 


2 


a et 


And from this degree of aggregation downwards every 
intermediate state of concentration probably exists down 
to that met with in a public water supply, one or two 
litres of which can only supply a single Colon germ. 
If we can establish in the case of each article of food 
liable to sewage contamination a maximum standard of 
Coli-content—as has been so brilliantly attempted by 
Ticuston in the case of sewage effluents—we shall have 
cone all that can fairly be demanded of bacteriology, 
ualess, indeed, further researches show that feeces con- 
tain some still more characteristic organism (such as 
B. acidophilus, recently found by Moro* in the feces 
of sucklings), which is not liable to occur elsewhere. 

The question arises whether the work which I have 
now the honour to submit to the Local Government 
Board does really supply such a standard. Confident as 
T ain of its accuracy, so far as it goes, I am not prepared 
to assert that it does this. It tells of the presence or 
absence of the Colon Bacillus in 1 c.c. of oyster con- 
tents; it tends to show that the Bacillus is absent from 
1 c.c. of fluid when the oyster comes from uncontami- 
nated sources, and that when the Bacillus is present in 
several oysters from the same source, that source is 
usually open to grave suspicion on other grounds. In 
order to thoroughly solve the problem it would be neces- 
sary— 


(1.) To ascertain whether oysters, etc., which do - 


not contain the Colon Bacillus in 1 ¢.c, can 
be shown to contain it in their entire 
organism ; 

{2.) Whether the Colon Bacillus is ever demon- 
strable in small quantities (1, 10, or 100 c.c.) 
of sea-water taken far from the shore, and 
therefore absolutely free from all possibility 
of contamination with sewage; and 


(3.) Whether there exist in the sea-water of oyster 
beds sources of B. coli (sensu stricto) other 


MeWeeney, Golon Bacillus, as was, I believe, first pointed out by in quantities large enough to perceptibly 
MA, MD., Houston. Feeces afford an example of Colon bacilli affect its bacteriological character. 
DPA aggregated in the closest manner met with in nature. If oysters that do not contain B. coli in 1 ¢.c. Jwre 


are found free from it altogether, then there can be no 
doubt that this amount will really form a convenient 
standard quantity from which the Colon Bacillus Must 
be absent in hygienically unobjectionable molluscs. 

If it can be shown that the Colon Bacillus coes not 
occur in, say, 100 c.c. of open sea-water, then its 
occurrence in, say, 1 c.c. of water from an oyster bed 
must surely be held to justify condemnation of that 
water as contaminated with Colon Bacillus containing | 
material—in other words with sewage—provided that 
the other possible sources of Coli, referred to in para- 
graph 3 above, are shown to be practically non-existent. 

It is to these points that I propose to turn my 
attention in any subsequent work which the Local 
Government Board may see fit to entrust to me on this 
subject. : 

In conclusion, I would draw attention to the fact that 
in preparing, the bacterioscopic reports which I have now 
the honour to submit, I have been not only uninfluenced 
by any local knowledge, but—with the exception of 
Dublin Bay and vicinity—absolutely ignorant of the local 
conditions. With the results of Dr, Browne’s inspection | 
of the several localities I have never become acquainted 
till after the baeterioscopic report was completed and 
sent in. I cannot but regard it as highly satisfactory, 
from the point of view of bacteriology, that the con- 
clusions arrived at by Drs. Browne and Edgar Flinn, 
Medical Inspectors to the Local Government Board, as 
the result of examination of the several localities, have 
in so many cases been in agreement with the results to 
which I have been led by independent laboratory investi- 
gation. 

Finally, I beg to submit the following extracts from 
my Regional Reports as showing how accurately the 
bacterioscopic results represent the degree of sewage 
contamination ascertainable by local inspection. 

E. J. McWerrEney. 
18th August, 1903. rhe 





* Jahrb. f. Kinderheilk. 1900. 





Extracts from Regional Reports.* 


CoAsT OF COUNTY OF CLARE. 
The two oyster-beds near Burren in this County yielded—in complete accordance with their well-known charaeter— 


totally negative results both for Colca and Enteritidis. 
































Tested for B. coli communis by Tested for B. enteritidis sporogenes 
Phenol-broth method. by Klein’s method. 
Source and Nature of Material. 1 
Result. Remarks. Result. Remarks. 
i. Mr.. Mannix’s Beds, Burren, 
County Clare. (10-4-03). 
Oysters No.1 - - - Phenol-broth sterile - . - cS No change. 7 
5 No. 2 O iow “7 ” ” F a i ” 
; No. 3 7 he ” ” 4 st x) 
> No. 4 ri 4 ah ” ” = , = ” 
No.5 - - - - te 54 4 c be 4 
No.6 - - = r ” » 2 2 - Litmus milk bleached below 
Water from same place —- : ” ” ; ; : = No change. 
Mud 93 ” qi = 2” ” = ; % FF ” 
li. “Red Bank” Layings, 
Burren, County Clare. 7) 
(31-3-08). { 
Oyster No. 1 - - - - - - 
J “ No. 9 i ; q , 2 xi \ Milk unchanged 
sn S - - - - = This Oyster tested by both the Adplt 
en 5 and the M’Conkey | 
TORCH A ae aeee ome “Not examined for enteritidis. | 
. oe - 
sults with all. 
» No. 4 - . - ‘= Wi 
Wi ter £ 4 D e€ Je 7 ¥ ine 3 . 
Mud : a an Ci sel : c $y 3 } Milk unehanged. 





(Oe ee See See 
+ signifies that the organism tested for was found. 
— signifies that the organism was not found. 
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* « Report on the Shellfish Layings on the Irish Coast,” issued by the Local Government Board for Ireland. 





Material was sent from eighteen localities on the 
extensive seaboard of this country, and it will be noticed 
that the results of the examination were almost com- 
pletely negative as regards Coli, save in one locality, 
viz., the Quay Galway. The results column of the 
tabulated statement subjoined would appear to suggest 
that the layings in question are in close proximity to a 


sewer outfall. 


MINUTES OF EVIDENCE. 


Coast or County oF GALWAY. 
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Dr. 
T. J. Browne, 
I cannot account for the presence of pseudo-Coli at “4 Professor 
Pollagh and Mulroog. It will be noted that the 


Enteritidis also occurs much less frequently than usual, Cele apd 
and, curiously enough, it would appear to have been “DY >y ” 


absent from the oysters and mussels at Galway Quay. — 
This may probably be accounted for by the fact that the 21 Oct. 1903. 
number examined ad hoc was not sufficiently large. oe 





Source and Nature of Material. 


Tested for B. coli communis by 
Phenol-broth method. 





Tested for B. enteritidis sporogenes 
by Klein’s method. 
































Result. Remarks. Result. Remarks. 

I. Layings at Crushena Kin- 

vara Bay. (Public Beds). 
(24-03). 

Oyster No. 1 2 af a pet Si = 35 ? Change atypical, but tube con- 
| tained Gram - staining Bacilli 
| resembling HLteritidis. 

Aig sae % 
'\ No development in any of. 
No. 3 '7 these broth tubes. 
Pr sNO. 9 = = - =. | te 
| No typical chingein any of 
these. 

Water from same place -~ - - - 

Mud ” ” ‘. e F 7 a; 

EL EE PE EE A EE SEE LE I a TE a ST SE EE 5 iS ST ES 

Il. Layings at  Clarenbridge, | Medium-sized fairly plump 

County Galway. (Messrs. | Oysters. 
Neilan and  Lenehan’s). | 
(26-3-03). 
Oyster No. 1 - - - - Phenol-broth tube failed to - 
develop. 
” No. 2 - = - = = ” ” ” - 
No.3 - - - - | - os ‘s 5S Not examined. 
Sea-water from same place- —- - 50 c.c. tested by addition of - Milk unaltered {1 c¢.c. sample 
lactose-peptone-litmus mix- used. ) 
ture. 

Mud . a - - About 20 e.c. washings of entire - 3 large loopfuls use’. 

specimen tested. 











Ill. Layings at Clarenbridge, 


Galway Bay. (Public Beds). 


(26-3-03). 


Oyster No. 1 - 


Sea-water from same place- —- 


Mud 





6225, 











= Same remarks as in case of = 


last group. 


? 


” 


i, This milk tube inoculated with 
a mixture of the juices ot 
Oysters 2 and 3— amount used, 
* LISI Cairo 


= 50 c.c. tested as in case of last = a2 


group. 


- Only cocci on plate - - : ea 








+ 


On microscopical examination 
typical Gram stai ning rods. 





eignifies that the organism tested for was found. 
- signifies that the organism was not found. 
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| Dé. Coast of County of Galway—continued. 
T. J. Browne, 
Firs haces Tested for B. coli communis by Tested for B. enteritidis sporogenes by 
| MeW veney Phenol-broth method. Klein’s method. 
\ M.A., M. D., Source and Nature of Material. 
| Aiwa Result. Remarks. Result. Remarks. 
- 21 Oct. 1908. 
IV. Layings at COlarenbridge, 
Galway Bay. (Tyrone Beds). 
(26-3-03). 
Oyster No. 1 . ati wees - - 
| a NO. ue - - - - Coli-form organism—atypical in - 
sn No, 8 air aanl ie - - several respects. Not examined. 
Sea-water from same place - - - ~ Milk unchanged. 
; Mud - 4 - - - Sporing anaerobes grew in broth. + Typical Gram-staining rods pure. 
| Nothing resembling coli on 
plate. 
i 








V. Layings at Renville, Oran- 
more Bay. (Dr. W. P. 


p 


Kirwan). (31-3-03.) 





Oyster No. 1 ERLE - = alien 
No.2 ide ht sara ee None of the phenol-broth tubes \n o change in either. . 
? ; showed development. bY, 
3, NOs - - - - Not examined. 
Water from same place - - - Development in breth, but ~ 


plating out yielded nothing. 
Mud ” ” ‘7 z r. bis ” ” ” ” + Typical result. 


VI. Layings at Ardfry, Oran- 
more, Co. Galway. (New 
Harbour). (26-3-03.) 


Oyster No. 1 Pa Sen aan mill ete = The phenol-broth showed de- + Typical Gram-staining rods. 
velopment, but the plate 
made from it remained 
sterile? Anaerobes. 























i NOL - - - - ; ~ Milk unch d. 
; } Phenol-broth sterile. ; ‘oie eR 
STN Ose3. - - - - - Not examined. 
Sea-water from same place - > - - 
Mud if s - - ~ Broth became turbid, but the + Typical Gram-staining rods. 
plate was sterile? Anaerobes. 
VII. Layings close to Quay, 
Galway. (Public Bed.) 
(27-3-03. ) 
Oyster No. 1 - - - - + Typical coli, resembling typhoid ~ 
in its growth on _ potato, 
isolated. 
pe TINO = 2 - : = Phenol-broth gave no growth. = 
55 GNOnS: - - - - a Undoubted coli, though a little Not examined. 
weak as an indol former. 
Mussel No. 1 a0 Wis - - + Absolutely typical coli obtained. - ' 
931 NO. 2 - - - - = The phenol-bouillon gave growth, - Litmus milk bleached, but neither 
but nothing grew on the plate coagulation or gas-formation. A 
—anaerobes. 
Water from same place - - - a Typical Gram-staining rods. 
Mud i ‘ - - = + Took a day longer incubation 
before + result certain. 








VIII. Layings at Cashel Bay, 





Co. Galway. (Mr. Berridge’s.) Lt 
(30-3-03. ) 
Oyster No. 1 - - : - All three phenol-broth tubes ae | Typical Gram-staining rods. 
si NOES - - - - - remained sterile. Only ‘8 
No. 3 fs J ‘ , u ¢.c, juice obtained from No. 2, 
: t The entire juice of these two 
» No 4 aR pale Not examined for coli big [ oysters used for the enteritid’s 
556.04 NORIO oe ites Puree es he “ F J | test. Typical result. 
Water from same place - - - Phenol broth gave no growth. oa 
Mud “ps Ps - - 3 = bs - . + Took a day longer incubation to — 
obtain + result. : 





ae - 
et 





+ signifies that the organism tested for was found. 
— signifies that the organism was not found. 
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Coast of County of Galway—continued. Dr. 
ry We Sn ee 
. i an TOLES. ‘2 
Tested for B. coli communis by Tested for B. enteritidis sporogenes by Ef. y i a 
; Phenol-broth method. Klein’s method. Mc Weeney 
Source and Nature of Material. M.A., M.D.. 
P.H.D, 
Result. | Remarks. Result. Remarks. ae 
; 21 Oct. 1903, 














IX. oe at Cashel Bay, Co. 
Galway. — “The Pond.” 
(Mr. Berridge’s). (30-3-03). 


Syeter Nook o« - = - me - 
None of the phenol-broth tubes No change in either. 
oS ORD ee - - - - 
| showed development. 
eo, 3 - - - - md Not examined. 





X. Mr. W. Evans Jackson’s 
Layings in Mannin Bay. 


(29-4-03). 
Oyster No. 1 mSopvgr alain - - Phenol-broth sterile - . . - No change. 
MENG eae Fey | Os = Strepto cocci in broth Sey dite - Bleached below. 
NO. 3 - . . - - Phenol-broth sterile - - - ) “a 
Water from same place - -| + | Typhoid-like growth on potato - - Result atypical. 
Mud es % Be he ~ Phenol-broth sterile - - - + Typical change. 




















XI. Layings at South Faul, 
Ardbear Bay, Co. Galway. 
(Mr. Jackson’s). (31-3-03). 


Oyster No. i, so-called ‘‘Mar- | | - 


ketable Oyster.” } Milk unchanged. 





NO, 2 do. - a 
Be NO. Bxe * - - - m ) 
» No.4 - - - - - This Oyster (No. 4) tested by 


Klein and M’Conkey methods 
as well as by phenol-broth. 
The M’Conkey method yielded 
a coli-form organism rejected 
for non-compliance with milk, 
indol, and potato tests. 


Not examined. 





Water from same place -~ - is 


Mud 5 - - - Sporing anaerobes developed in 


ip + Typical Gram-staining rods. 
broth. 








XII. Layings at North Faul, 
Clifden Bay (Mr. Jackson’s), 
(31-3-03). So-called “ Grow- 


ing Beds.” 
oo at : - - ; ae. ; \ MB eagtnn eee 
> #No.3 - - : = ” »” 
% No. 4 - - - - = on rr - - - Not examined. 
Water from same place -~ - = % A PHA ie 
Mud ” ” i i * » ” - : - a Typical Gram-staining rods. 


ss a a 


XIII. Layings at  Ballinakil 
Bay, Co. Galway. (Atiantic 
Oyster Co.), (1-4-03). 





Oyster Novl) 28 eee - ay One milk tube out of 2 inoculated 
from this oyster showed tyyical 
changes. 

ee ¥ No development in any of the Milk unchanged. 
ee SP RESAY DK x iy phenol-broth tubes. \ Not examined. 
a e) J 

Water from same place -—- - - Milk unchanged. 

Mud Ms 8 a - + Typical change. 











+ signifies that the organism tested for was found. 
— signifies that the organism was not found. 
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Source and Nature of Material. 


Coast of County of Galway —continued. 
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Tested for B. coli communis by 
Phenol-broth method. 





Result. 


Remarks. 


| 
| 
| 
{ 
\ 


| Result. 


Tested for B enteritidis sporogenes 
by Klein’s method. 





Remarks. 
| 








XIV. Layings at Ballinakill, 


Fahy Bay, Co. Galway, 
so-called ‘‘ Public Beds.” 
(1-4-03). 


Oyster (the only one sent) - 


Water from same place - 


Mud AC} ” : 








Development in broth, but no- 
thing on plate. Anaerobes. 


One of two duplicates became 
bleached, but no typical change. 


Typical change. 


i ee ee 


XV. Layings at Dawros Beg, 
(Atlantic 


Ballinakill 
Oyster Co.) 


Oyster No. 1 
No. 2 


Bay 
(2-4-03). 


9 


sent. 
eee NO 


Water from same place’ - 


Mud a a - - 





XVE 
Bay, 
Henry’s). 


Layings at 

(2-4-03). 

Oyster No. 1 ] 
No. 2 


>> 


i No. 3 i sent. 


Water from same place 


Mud Pe 3 - 


All that were 





Barnaderg 
Letterfrack (Mitchell 


All that were 


No growth in any of these 
phenol-broth tubes. 


ie development in any of | 
i these broth tubes. | 





_ Typical change in one of two 
tubes inoculated from this 
oyster. 


aice change came on rather 
slowly. 





No typical change in any of 
these milk tubes. 


Typical change. 


a Ne een mene nt 


XVII. 
(3-4-03). 
Oyster No. 1 


Ace On - - - 


Pe NOS - 


Water from same place 


Layings at Pollagh and 
Mulroog (Mr. St. George). 


Typical coli, save that it formed 
no indol. 


Coli-form rejected on several | 
tests. | 


Broth yielded no growth 


Interesting to note that these 
were the two oysters that 
yielded the coli-form or 
ganisms. 











Mud Be a5 - Growth in broth, but ? anae- 
robes only. 
XVIIL Layings at Leenane, 
Killary Bay (Mussels only). 
Mussel No. 1 : r eg = i 
| Not examined for enteritidis. 
<5) NN Oo = : af 


Water from same place - 


Mud bs sa - 


Mussel No. 3 : 5 
Se NOMe: 4 é ts 





Cocci developed in the phenol- 
broth. 





Typical change. 


\ Changes in both milk tubes but 
J not typical. . 


Se eee St 


+ signifies that the organism tested for was found. 


— signifies that the organism was not found. 


MINUTES OF EVIDENCE. 


COAST OF COUNTY OF DUBLIN. 


Dublin Bay and Vicinity. 


My first visit to the Clontarf layings was made in 
company with Dr. Edgar Flinn on January 22nd, 1905. 
The first samples we collected on that occasion were 
two American “Blue-point” oysters, which had lain 
some months on the beds, and were amongst those in 
the act of being removed on a cart for disposal through 
the usual channels. In dealing with these and the 
other samples collected on the same occasion, the 
examination made took the form of ascertaining the 
numerical germ-content of the mingled oyster-Juice and 
shell-water, whilst the characters of the several colonies 
that developed on the plates were carefully noted. B. 
coli was also tested for in each case by the phenol-broth 
method. The result of the plate cultures made from 
these two oysters was closely accordant, corresponding 
to a germ-content of about 10,000 germs per cubic centi- 
metre of fluid. The largest colonies on each plate were, 
as usual, in such specimens, of the Proteus and Fluores- 
eens type. The minuter colonies were mostly cocci. 
The plates also showed some doubtfully coli-form 
colonies which were not subcultured, as the phenol- 
broth method had already yielded positive results. The 
general aspect of the plate-cultures was strongly sug- 
gestive of sewage, as may be seen from photograph 
(Plate I., fig. 4). The phenol-broth tube made from 
each oyster gave positive results, typical B. coli, form- 
ing colonies of vine-leaf (preferably termed “ filmy”) 
pattern, being isolated therefrom and complying with 
the necessary tests. 

The second group of samples comprised six “ Kast 
River” oysters, laid down two months previously. Two 
of these were used for plate-culture, and four for phenol- 
broth tubes. 


Oyster 1.—Germ-content 2,000 per c.c., about one- 
tenth of which were large liquefying colonies. There 
were typical coli-form colonies also on the plate. 


Oyster 2.—Here the colonies were fewer, working out 
at about 1,000 per c.c., but the character of most of them 
was pronouncedly liquefying, so that they rapidly be- 
came confluent, and destroyed the plate. Before this 
occurred, however, it was possible to detect and sub- 
culture several small coli-form colonies of aerogenes 
type. The appearance of this plate, when four days 
old, is reproduced on Plate I., fig. 5. 


Oyster 3.—From this and the following specimens 
only the phenol-broth tube was done. It yielded colli- 
form colonies of filmy texture (which proved to be 
genuine), together with some more opaque, discoid, not 
fringed, and therefore quite suggestive of aerogenes, 
were it not that they gradually liquefied the gelatine. 
This property would be regarded by most workers as at 
once justifying their removal from the denomination B. 
coli. In their luxuriant growth on phenolated-broth, as 
well as in their behaviour towards the several sugars, 
potato, milk, neutral red, and in their abundant forma- 
tion of indcl, the colonies agreed with the typical Colon 


bacillus, and one would be inclined to suggest for this 


organism the name B. coli liquefaciens. Similar organ- 
isms have been encountered by Dr. Klein. 

Oysters 4, 5, and 6 yielded typical coli-form colonies 
of either or both types, which stood the tests and were 
shown to be genuine Coli. 


Group 3.— East Rivers,” laid down 10 months pre- 
viously. Six of these were collected, of which two were 


‘used for plates and the other four tested by the phenol- 


broth method. The result did not materially differ from 
that arrived at in the case of the last group. The germ- 
content was found to be about 1,000 and 1,500 respec. 
tively, whilst coli-form colonies appeared on both plates, 
and were obtained from all the phenol-broth tubes. 

Group 4 consisted of a few living specimens picked by 
ourselves out of a great accumulation of dead oysters 
and shells on the Clontarf foreshore, close to the layings. 
Five of these were tested. The germ-content of two of 
them was found to be approximately 3,000 perc.c. The 
appearance of the plates was slightly different from that 
of the previous samples, owing to the presence of 
colonies of a common mould (Mucor), and of a peculiar 
cloudy colony resembling those described by Frankland 
as B. nubilus. All these specimens yielded B. coli, 
_ Group 5.—This consisted of four oysters from the most 
inland part of the layityzs, and therefore nearest to the 
sewer outfalls, 

Specimens 1 and 2 were plated out and yielded about 
2,000 colonies per c.c., including the ordinary sapro- 
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phytes, together with coli-form colonies. The other two 
vielded genuine Coli on being tested by the phenol broth 
method. 


Group 6 comprised three oysters from a point still 
further inland than that at which Group 5 was taken, 
and quite beyond the confines of the layings. They 
were old specimens that had been a long time laid 
down—some three years, as we were assured in the case 
of No. 1 ,which was a very large, thick-shelled oyster. 
They had reached their present position through being 
washed up during gales. How long they had been there 
it was impossible to say. 

Oyster 1—the very large specimen—proved to have a 
germ-content of about 1,000 per c.c. The plate bore a 
large and beautiful colony of B. figurans. Coli-form 
colonies were present, but fewer than in most of the 
previous plates. Oysters 2 and 3 yielded genuine B. coli 
by the phenol-broth method. 


Group 7 comprised six cockles found lying on the 
surface of the foreshore, within a few yards of a sewer 
outfall, but not in a line with it. How they came to be 
above the surface of the sand is not clear. I am not 
aware that these molluscs are liable to be brought to the 
surface by storms. Possibly they may have been dropped 
there by some cockle merchant, or been gathered by 
a child and thrown away again. Cne of them was 
plated out and found to contain approximately 1,000 
germs per cubic centimetre of body fluid. Quite a large 
proportion of these was typically coli-form, and one of 
them was found to stand the tests. The four remaining 
cockles were tested by the phenol-broth method, but 
only one of them—No, 3—yielded Coli. The others 
failed to give rise to turbidity in the broth—possibly 
because the quantity of material available for inoculat- 
ing them was too small (a few drops), possibly because 
they had come from less contaminated surroundings. 

The results in the above series were controlled by a 
parallel series of cultures, made both on gelatine plates: 
and in Parietti tubes, from a sample of tap water, 
artificially infected with a loopful of putrescent humam 
feeces. The coli-form colonies that appeared on the: 
original plates and on those obtained by plating out the 
turbid phenol-broth tubes were carefully compared with 
those obtained from the oysters by identical methods, 
and their close similarity established beyond a doubt. 
Some strains of Coli, isolated from the feeces, were put 
through the several confirmatory tests at the same time 
as those derived from the shellfish, and their behaviour: 
found to be identical. 

The remarkable uniformity of these results—if we- 
leave the cockles out of consideration for a moment—led 
me to form the opinion that the molluscs on these lay-. 
ings were subject to profound and widespread con- 
tamination with matters of excretal origin, and having 
in the meantime convinced myself by the examination of 
several batches of oysters from layings along the West 
Coast, procured by myself from merchants in the city, 
that the Colon bacillus is not a normal inhabitant of the 
oyster, I thought it my duty to make an ad interim 
report to the Local Government Board, in the hope that 
steps might be taken to safeguard the public from a 
possible source of danger. What took place has been 
already stated. The subject attracted considerable at- 
tention at the time, and I understand that the lessees of 
the layings were notified that their occupancy would 
have to terminate. Whether the practice of fattening 
oysters on these gravely polluted Jayings has actually 
been discontinued I do not know. 





In the subsequent examinations of material from the 
shores of Dublin Bay, I modified the procedure in the 
following points :— 

1. By omitting the gelatine plate culture of the 
oyster fluid—the utility of this, from the special 
point of view of the analysis, being very doubtful ; 

2. By adding the test for B. enteritidis sporo- 
genes (Klein); and 

3. By the introduction, in a few instances, of a 
quantitative test for the organisms in question. 

In accordance with this plan, I examined the follow- 
ing materials collected by myself, conjointly with Dr. 
Edgar Flinn, during a visit which we paid to the layings 
on April 10th, 1903. 

Group 1.—Very large coarse oysters, of the descrip- 
tion known as “ North Sea”’ oysters (three collected). 


Group 2.—Rather small. oysters, described as “from 
Cork” (three collected). 

Group 3.—Medium-sized oysters, described as “ Car- 
lingfords” (three collected). Immediately after arrival 
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at the laboratory, and within two hours of collection, 


T. J: Browne, the largest of the three oysters comprising. each group 
and Professor was selected, opened with the usual precautions, ana all 


that could be obtained of the body juices and shell water 


McWeeney transferred to a sterile test tube, and well mixed by 


shaking. With this fluid a series of dilutions in pheno- 
lated broth were prepared, so that the first tube received 
1 c.c. of the liquid, the second 0-1 c.c., the third 
0:01 c.c., the fourth 0-001 c.c., and the fifth 00001 c.c. 
The only variant in each tube was the amount of oyster 
fluid, the total bulk of liquid, and the percentage of 
phenol remaining the same. All were put away at 37° C. 

Next day the first two tubes of the “ North-Hast” 
series, the first two of the “ Cork” series, and the first 
three of the “ Carlingford ” series showed development. 
After two days had elapsed the third of the “ North Sea” 
series became turbid. None of the others underwent 
change, though observed for several days. On plating 
out the turbid broth tubes, the 1 c.c. tube of the “ North 
Sea” series yielded coli-form -colonies of typical filmy 
and also of aerogenes pattern. The 0-1 c.c. tube yielded 
the filmy variety only, whilst the 0°01 c.c. tube yielded 
the aerogenes variety in a pure state. On each plate 
were some colonies of cocci. (See Plate IL, Fig. 6, A, 
B, and C.) 

The 1 ¢.c. and 0°1 c.c. tubes of the “Cork” oyster 
-series yielded typical coli-form colonies of the tilmy 
pattern, intermixed, in the case of the former, with 
coccus colonies, absolutely pure in the case of the latter 
(tlate IL, Fig. 7, G). The tormer also produced a large 
liquefying colony which was threatening to destroy the 
whole plate at the time the photograph was taken 
(Plate [., Fig. 6, }). 

The first three tubes of the “ Carlingford” oyster 
series also yielded coli-form coionies on the plates, as 
may be seen by referring to Plate L., Fig. 7, where K 
shows the result of plating-out the 1 c.c., the U'l ¢.c., 
and M the 0:01 c.c. tube respectively. K and L show 
ccli-form colonies of the filmy type, and M colonies of 
the aerogenes variety. The colony selected for sub-cul- 
ture may be recognised by the track of the inoculating 
needle. 

From the above experiment it would appear that the 

“North Sea” and ‘ Carlingford” oysters examined, 
.contained in each cubic centimetre of their mingleu 
body-juice and shell-water, at least 100 and less than 
1,000 living germs of Bacillus coli, whilst in the ‘ Cork ”’ 
oyster the number present per cubic centimetre was at 
least ten, but less than 100 individuals of Coli. It 
would have been interesting, and, perhaps, useful, to 
have applied the quantitative method to a large number 
of specimens from different sources; but on account 
of the very larze number of specimens sent in at once, 
this could not be undertaken. 

‘vane two remaining oysters of each group were tested 
as usual, 1 c.c. of mingled juice and sheli-water being 
operated on. All six yielded positive results. The two 
“North Sea” oysters gave the result reproduced on 
Plate I., fig. 8, Al and A2. The former bears coli-form 
colonies of the aerogenes type, together with one large 
colony of filmy pattern, in which the track of the sub- 
culture-needle can be seen. In the latter, A2, the 
colonies are of the filmy pattern, and exhibit a progres- 
sive increase in size from the centre towards the peri- 
phery, where there is more space, and the layer of gela- 
tine is deeper. The one selected for sub-culture and 
study can be recognised by the needle-mark. It lies at 
the periphery, and is the next colony but one, below the 
left-hand end of the horizontal diameter. Minute 
coccus colonies appear on both plates. In the case of 
the two remaining sc-called “ Cork” oysters, the results 
of plating-out the turbid phenol-broth tubes can be seen 
in Plate L., fig. 9, Bl and B2 ; whilst the results in the 
case of the two remaining “Carlingford” oysters are 
in the same figure (Cl and C2). The two former present 
a mixture in varying proportions of two varieties, 
“filmy” and “aerogenes” of Coli, whilst in the two 
latter the filmy variety is alone represented, intermixed 
with a few minute coccus colonies. 

All nine oysters collected on this occasion were thus 
shown to contain B. coli communis. 

Turning now to the presence of B. enteritidis sporo- 
genes, quantitative tests were applied to the same three 
oysters as in the case of B. coli; owing, however, to 
en unfortunate omission in writing up the notes, I am 
not in a position to make any statement of results. fur- 
ther than that the first (1:0 c.c.) tube of each series 
displayed the typical change. The two remaining 
cysters of each group were also tested for this organism 
as usual, and the results need not be detailed in this 
place ; they will be found in the tabulated statement. 


-On the same occasion, samples of the water and 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Water No. 1 was collected from a clean-looking pool 
that had been lett in the middle of the layings by the 
receding tide. Sample No. 2 was taken at the furthest 
point ot the layings that could be reached dry-shod, 
where the returning tide was beginning to submerge 
them. The water here was dirty-looking, with patches 
of a thin greyish scum ficating on the surtace. ‘he cur- 
rent was not advancing from the direction of the open 
sea, but from the westerly direction, that is, from the 
mouth of the Liffey. To both of these samples of water 
the quantitative method was applied, the dilutions 
ranging from 1:0 to 0:0001 c.c. in the case of Sample 
1, the resuit was doubtful, some disturbing element 
having evidently entered into the experiment. After 
one day in the incubator, all the five broth- 
tubes remained clear. At the end of the 
second day the first and third tubes, contain- 
ing respectively 1:0 and 0-01 c.c. sample, showed 
development, but. not the intervening (0-1 c.c.) one. 
The result of plating out the 1:0 c.c. tube is seen on 
Plate L, fig. 9, at Wla. it yielded no coli-form colo- 
nies, only cocci. In the case of the 0-01 c.c. tube, the 
result of plating-out which 1s seen on the same figure 
at Wlc, the preliminary dilution has evidently been 
pushed too far. Only three colonies of different sizes 
and characters appear on the plate. The largest was 
very doubtfully coli-form. It was sub-cultured, as may 
be seen from the needle-mark, and behaved typically on 
some of the test-media, but its growth in milk and 
neutral-red-agar-shake precluded its being ranked with 
genuine Coli. This water must, therefore, be passed as 
free from Coli in 1c.c. The result in the case of Sample 
2 was very different. The tirst two tubes of its series 
became turbid, and on being plated-out, produced the 
appearance seen in the illustration (Plate I., fig. 9, W2a 
and W2b), which shows exquisitely filmy coli-form 
colonies of bizarre shapes. 1t would therefore appear 
that whereas the water taken from a pool in the middle 
of the layings was not shown to contain Coli, the in- 
coming tide would appear to have been, on the occasion 
of the examination at any rate, carrying with it indi- 
viduals of that species to the number of at least 10, but 
less than 100, per cubic centimetre. 

The result as regards B. enteritidis sporogenes was 
negative in the case of both water samples. Dilutions 
varying from 1:0 to 0:0001 ¢.c. were made of both. The 
higher dilutions underwent no change. The 1:0 and 
0-1 c.c. tubes became bleached, and exhaled an un- 
pleasaut odour, put failed to assume the appearance 
characteristic of B. enteritidis. 

A sample of mud was also «ollected from the surface 
of the oyster bed. It was black in colour, and smelt 
abominably. To 100 c.c. of sterile water 10 grammes 0 
this mud was added and thoreughly shaken up. Dilu- 
tions were then established, containing from 1:0 c.c, to 
00001 c.c. of this suspension, and corresponding to 
from 0-1 to 0:000i gr. of the mud. The result was that 
the two first tubes alone showed development, and 
yielded, on plating-oui, liquefying colonies and cocci in 
the case of the 1:0 c.c. tube, and in that of the 0-1 cc. 
tube coccus colonies only (see Plate I., fig. 8, M1 and 
M2). ‘This result shows either that there was no Coli in 
the quantity taken of the mud, or (which I am inclined 
to think is more probable) that Coli fails to maintain 
itseif in the presence of certain intensely putrefactive 
organisms. ‘lhe pienol-broth tubes exhaled an appal- 
ling stench. : 

Nor were the results of the enteritidis test very strik- 
ing when applied to this nud. Only the lowest dilu- 
tion responded with typical results, and it would there- 
fre appear that this very foul matcrial was not found 
to contain any germs of Coli, and tv contain less than 
190 germs of enteritidis per gramme. I think it highly 
desirable that similar specimens of foxl-smelling mud 
should be repeatedly examined by more than one 
methed for the detection of B. coli. Vv 

On May 4th, 1903, accompanied by Dr. T. J. Browne 
(medical inspector, Local Government Soard), I visited 
the layings at Sutton, on the northern shore of Dublin 
Bay, and abutting on the promontory of Howth. The 
following samples’ were collected: —Six “ American 
Blue-point” oysters, one “ Portuguese” oyster, water, 
and sandy mud from the beds. . 

Not one of the seven oysters was found to contain B. 
coli (one harboured a pseudo-coli species), nor could it 
be Serge in the water or mud, which was clean and 
sandy. 

The same samples were also subjected to the enteri- 
tidis test, with the following result :—Oysters 2, 4 5, 
and 6 (“ American Blue-points’’), as well as the Portu- 
guese oysters, and the sand and water, gave the typical. 
change in litmus milk. ") 

These results do not, in my opinion, justify any posi- 
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sents itself whether the vital arrangements of the Det 
mussel could have altered a previously normal strain 7, J. Browne, 
of Coli in this direction, or whether the sewage matter and Professcr 


contamination of the layings at Sutton. It would 
be necessary, before making a definite statement on 
this point, to examine a larger number of samples, and 


to take them at a season when the neighbouring houses ingested by the mussel originally contained a typhi- MeWeeney, 

contained their summer population, which was not the form variety of Coli. Every one of these nine mussels ©.A., M.D. 

case 4 the time of our visit.* was found to contain B. enteritidis. Plate II., fig 5,  D-P-¥- 
On May 9th, in company with Dr. Edgar Flinn, I shows the typically changed milk tubes. whilst the é 


visited the southern shore of Dublin Bay, and collected 
the following specimens :— : 
Group 1.—Six cockles, from a point about 60 yards 
from high water mark, and about 50 yards to the west of 
Merrion Gates. 
Group 2.—Six cockles from further out—some 400 
yards below high water mark. 
Group 3.—Six cockles from the furthest point that 
could be reached dryshod about mid-way between Mer. 
‘rion and Booterstown Stations. The distance from the 
mainland I estimated at about 900 yards. 

Water was also collected from the returning tide at 
this extreme point, and a sample of mud was collected 
frcm a clean-looking spot opposite Merrion Gates, 
and about 250 yards from the railway embankment. 

Details as to quantitics of material used will bs 
found in the tabuiated statement, and the cutccme of 
the examination may be summarised as follows : — 

Taking the Coli results first—three of the six cockles 
in Group 1, five of those in Group 2, and four of those 
in. Group 3 yielded a positive result, whereas both 
water and mud were totally negative, although un- 
usually large quantities were operated on. As regards 
enteritidis, all the 18 cockles, with the exception of 
one from Group 3, evoked the typical change in milk, 
The mud gave the test, but not the water. 

The shell fish (cockles) from Sandymount Strand 
would, therefore, appear to have been extensively con- 
taminated with sewage on the cccasion of my visit. 

My next examination of material from the shores 
of Dublin Bay took place ten days later, on the 19th 
May, when Dr. Edgar Flinn handed me samples of 
cockles collected by him at Clontarf a couple of hours 
previously. 

The first group of these was taken on the strand 
opposite Victoria Terrace. It consisted of six cockles, 
each of which I tested for Coli and enteritidis, with 
the result that Coli was found in all, and enteritidis 
in all but one (No. 4), which changed the milk atypi- 
cally. 

The second group consisted of six cockles collected ty 
Dr. Flinn on the strand opposite ‘“ Watson’s House,” 
at Clontarf. Certain of these cockles contained putre- 
factive organisms of abnormally vigorous growth at 
blood-heat, and caused the phenol-broth tubes inocu- 
lated from them to become unusually turbid—I refer, 
of course, to the culture fluid—and to admit a nau- 
seating odour of putrefaction. The plates made from 
these two tubes exhibited only liquefying organisms, 
whilst those made from the four other broth-tubes, in 
which the putrid form of decomposition was not so well 
marked, yielded typical coli-form colonies. All six 
were found to contain B. enteritidis sporogenes. 

On May 25th Dr. Flinn collected and brought to me 
six cockles from the strand at Irishtown, taken at a 
point midway between the mainland and the New 
Isolation Hospital at the “Pigeon House.” Two of 
the six proved to contain B. Coli, three gave rise o 
coccus colonies only, whilst the sixth produced a tur- 
bidity in the phenolated broth, which was found on, 
Microscopic examination to be caused by the presence 
of innumerable ciliated cells, evidently derived from 
the branchial epithelium of the mollusc. All six, 
yielded B. enteritidis. 

On the 11th June, 1903, Dr. Flinn brought to the 
laboratory nine mussels from the strand at Blaci- 
rock (south shore of Dublin Bay), to the east of Sandy- 
Mount. Kight of the nine yielded typical Coli, the 
colonies on the plates partaking of both the filmy and 
the aerogenes or discoid character. The exception 

(No. 8) yielded a plate which was precisely similar to 
the others, and which might have been passed without 
hesitation as covered with Coli colonies. In accordance 
with the invariable rule which I have followed through- 
out the investigation, of subjecting at least one coli-form 
colony on each plate to sub-culture and subsequent, 
testing, I re-inoculated two colonies, one filmy, the 
other discoid, and found that both germs agreed in 
being weak fermenters of lactose, weak curdlers of 
milk, and weak producers of indol. The question pre- 





* On September I1th Dr. 
contain B. coli in 1 c.c.. 


during correction of proof.—E. J. McW.] 


Coli results are reproduced on the same Plate, figs. 
2, 5, and 4. 

On July 8th I received from Dr. Edgar Flinn six 
cockles collected by him at “The North Bull,” and 
also six mussels from a spot about 30 yards to the 
north of that place. Every one of the cockles, and all 
the mussels save one, yielded typical Coli. (See Plate 
Il., figs. 8 and 9.) Both cockles and mussels proved, 
without a single exception, to contain enteritidis. (See 
Plate II., figs 6 and 7.) It should be mentioned that 
the plate made from the solitary mussel that did not 
yield Coli was so thickly covered with rapidly liquefy- 
ing colonies that Coli might very readily have escaped 
observation. Shell-fish from this locality would, there- 
fore, seem to present a maximal degree of sewage con- 
tamination. 

This completes the work hitherto accomplished on 
the oyster layings and cockle strands round the shores 
of Dublin Bay. The result of the bacterioscopic test 
confirms in a very conclusive manner the opinion I 
formed, based upon ordinary inspection of the locali- 
ties, viz., that they are exposed in a remarkable degree 
to pollution with sewage, and that the shell-fish oc- 
curring naturally, or purposely laid down along these 
shores, are permanently and of necessity contaminated! 


to a grave extent with the organisms characteristic of 
sewage, and are therefore liable to serve as vehicles: 


for the conveyance of these germs, and with them 
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of the germ of enteric fever, into the system of persons: 


who use these shell-fish as articles of food. 


LAYINGS AT BALDOYLE AND MALAHIDE, 
COUNTY DUBLIN. 


These localities, being on the north of the isthmus . 
which connects the Promontory of Howth with the - 


mainland, are shut off from Dublin Bay. It is, there- 
fore, necessary to deal with them in a separate divi- 
sion of the report. 


Being situated in the immediate. 


vicinity of Dublin Bay, they may properly be dealt. . 


with immediately after it. 
Before detailing the result of the examinations, I 


wish to state expressly that I do not consider that the - 


number of the specimens tested, or the period at which 
they were collected (before the arrival of the tem. 
porary summer population), can be held to justify 


any favourable generalisation from the almost entirely - 


negative character of the results. 

On the 4th May, after visiting and collecting speci- 
mens at Sutton, Dr. Browne and I proceeded to Bal- 
doyle, where we collected, not without difficulty, six 
cockles, together with samples of mud and water. 
Both the latter looked clean. ‘Tested for Coli, alk 
the cockles yielded negative results, with one excep- 
tion (No. 3), the stock sub-culture of which was un- 
fortunately mislaid through obliteration of the label, 
and could not be identified. 
is in the laboratory note-book, and reads as follows :— 

“ Baldoyle cockle 3, plate too crowded; a second 


plate made showed filmy coli-form colonies consisting~ 


of Bacilli, not unlike typhoid, and actively motile: 
diplococcal forms intermixed.” According to my 


experience, this would probably have proved to ba. 


true Coli. All six cockles evoked the typical enteri- 
tidis change in milk. Both mud and water were 
negative for Coli. Tested for enteritidis, the mud was. 
positive, whilst the water again yielded a negative 
result. 

The material obtained from Malahide consisted of 
eight oysters from Mr. Petrie’s bed, taken at low 
water by Dr. Browne on May 4th. Six of them were 
tested as usual. Not one of the six yielded a coli-form 
colony. Two of them gave development in the phenol. 
broth, but plating out yielded only cocci. Together 
with the oysters, Dr. Browne brought in two samples 
of water, one taken on the layings at dead low tide, 
the other two hours after the beginning of the flood. 
Both yielded negative results to the tests for Coli and 
enteritidis. A sample of the sandy mud from the lay-~ 
ings was negative for Coli. It contained the same 
coccus as two of the oysters. For enteritidis it gave a 
positive result. 





rowne and I revisited this locality and collected six oysters, three of which I found to 
The water and ground formation taken at the same time 


gave negative results. [J/nserted 


The only record I have~- 
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Dr. Coast of County of Dublin—continued. 
T. J. Browne, 
and Professor ‘ 
McWeeney Tested for B. coli communis by | Tested for B. enteritidis sporogenes by 
M.A., M:D., : Phenol-broth method. Klein’s method. 
D.P.H. Source and Nature of Material. * 
21 Oct. 1903. Result. Remarks. Result. Remarks. 








J. Clontarf American  Blue- 
Point. (22-1-03). 


Oyster No. 1 - : 2 + Germ-content 10,000 per e.e. ; Not tested. 
cocci on plates. 





a NOLES - - - - + Approximately same germ-con- Fe 
tent. | 
If. Clontarf ‘‘ East River” Oys- 
ters (laid down 2 months). 
Oyster No. 1 - - - : 2+ Coli-form on plate; not further 
J Pp 
tested ; germ-content 2,000 
per c.c. 
No. 2 - - - - + Aerogenes type of Coli on plate ; 
germ-content 1,000 per c.c., 
mostly liquefying. 
3 SPENGSS ‘ ° - - a Filmy Coli; also aerogenes-like Notitesved. 
colonies which ultimately 
liquefied gelatine. 
Seon 4 - - - - + | 
Coli of either variety obtained 
N Daas! H 4 
sors Cae i | from each. 
A ENGLNO - - + 














III. Clontarf ” East-River” Oys- 
ters (laid down 10 months). 
Done by plate-method only ; 





Oyster No. 1 : - - -\ + Coli obtained. Germ-content 
maowees : i i ‘ of No. 1, 1,000, of No. 2, 1,500 a. 
tee: per ¢.¢. : 
PEIN OS: - - - + Not tested. 
coor dNO..4 . - : - oa Coli of either variety obtained ‘ 
» Noo 5 y y i‘ = a frum each. 
’ i, 
A ING 3 4 : at, , 
\ ‘ 












































| " 
} 
IV. Clontarf Oysters picked out 4 
of heap of dead shells. * 

4 

Oyster No. 1 - - + \| Germ-content about 3,000 per , 
< EIN: 2 : ; f bi } c.c. Coli on plates. ‘ 
Pe NOS - - - - ae | | ) Not tested. x 
ueNos 4 - - - + Colé obtained from all. | ‘ 
ak Nossal, Shae Aaann eae | é 
/ 
V. Oysters from most inland | ‘f 
part of layings, Clontarf. | 
OseiEN Noa a Date pet a \ Germ-content, 2000 per ¢.c. Not tested. ‘i 
sl) NOT - - - - a fy 

” No. 3 = - - - i) a ] , o 

» No.4 : - - - + ‘ss : 

i 4 ; 
ey 

oe 

VI. Oysters from a point. still 4 
nearer the shore. ane 

+t’ 

Oyster No. 1 - - - - + Very larze,-old oyster; germ- Not tested. as 
content 1,000. 2B. jfigurans al 
and coliform on plate. og 

si NOM : : E F Ee ” : , 

Fae OLS - - - 2 + 3 . 

ty 

+ signifies that the organism tested for was found. “* 

if — signifies that the organism was not found. : 





’ 
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Tested for B. coli communis by Tested for B. enteritidis snorogenes by 
Phenol-broth method. Klein’s method 
Source and Nature of Material. 
| Result. Remarks. Result Remarks. 
—— | poe. w" i 
Vii. Cockles. from surface of 
Foreshore, Clontarf. 
Cockle No. 1 “ - - - ~ Germ-content 1,000 per c.c. 
several coliform on plate. 
me No.2 - - - - - 
POErINO: 3 - - - - + Not tested. 
meee : 
eo yy S - - - - ) 
ViIL. “North-Sea” Oysters from 
Clontarf. (10-4-03.) | 
Oyster No. 1 - - - - oF Coli-content between 100 and + | Enteritidis in 1 ee. 
1,000 per c.c. | 
et Nos? - - - - + Mostly aer pees - - - - | Change not typical. 
yo NOLS - - - - + | Filmy Coli - - - — | Milk unchanged. 
IX. “Cork” Oysters from Clon- | 
tarf. 
Oyster No. 1 - - - - + Culi-content between 10 and 100) + =|, Enteritidis in 1 ¢.¢ 
Oo. 2 - - - . ie BL | + | Change typical, but culture a 
| mixed one. 
» No.3 - - - - sf — | Litmus reduced in lower half of 
| tube. 
| { 
| i 
X. “Carlingford” Oysters from — | 
Clontarf. | 
Oyster No. 1 - - - +1 + Germ-content between 100 and, + | 
| 1,000 per c.e. | / 
3 No. 2 - - - Sila | +  |¢ Typical change in all. 
aes - -  - - + | 








KI. Clontarf Sea-water No. 1 - | - 


| Colt not detected in 1 e.e. - - 


|‘ Enteritidis not found in 1 e.e. 














ap a No.2 -| + | Coli-content between 10and 100, - J 
per ¢.c. 
Pe Mud | - - - Coli probably overwhelmed by | + | Less than 100 spores of Enteritidis 
putrefactive organisms. | | per grain, 
XII. ‘“‘ American Blue Points” 
from Sutton, Co. Dublin.* 
(4-5-03. ) 
Oyster No. 1 Ss 3s = ~ - 
pee No. 2 . Sa = | 
PI ONOL So - - - - - Psendo Cold found - - - 
ih | NO. 4 - - - = + 
ae No. 5 - - - - = + 
oe No. 6 - - - - = “ 
td Bence ” Oyster from same ~ ap 
aig ter from same place - - - Not in 1 ce. . - - + In 1 c.e. water. 
Mod ,, - Ap - : ~ Not in a knife-pointful —- = + In a knife-pointful. 
_ XIII. Merrion Cockles, Group 1. 
(9-5-03. ) | / 
MecnlagNot - - +) " 
POI, himoerim foo - + || + | 
| 
| 08% e.0, encktle water, and’ | || pSame.average amount used as for 
— os | one-half of the moiluse. ‘sf ara are eee 
Pa NO. 5 - - - = + 
” No. 6 a 7 as Ps 7 | ) ie 





+ that the organism tested for was found. 
— signifies that the organism was not found. 
* See foot-note on page 215 
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Result. 


Coast of County of Dublin—continued. 


+. SSS ee 


Tested for B. coli communis by 
Phenol-broth method. 


Remarks. 


Tested for B. enteritidis sporogenes 
by Klein’s method. 





Result. | Remarks. 


I 


XIV. Merrion Cockles, Group 2. 


— 
1 
1 
i 
, 


Cockle No. 
No. 


bo 
' 
‘ 
' 
1 


ZZ 
Cie oe: 
Co me WwW 
1 
et 
er 
ean 


Z, 
2 
a 

1 

t 

1 

1 





Plate liquefied - ©- - - 


Average amount used same as 
group 1. 


No juice, body only used - - 








Same average amount used as fe 
group l. 


+++ +t t+ 





XV. Merrion Cockles, Group 3. 


Cockle No. 1 - - - : 
SUN One - - - - 
sore N Oger - - - : 
vy INO AS | he - - - 
I IN Ot games - = : 
STN ORO taken - - = 


Water from Merrion - - - 
Mud He a - - - 













XVI. Cockles from opposite 
Victoria Terrace, Clontarf. 


(19-5-03.) 


Cockle No. 1 - - - - 


sun NOw - - - - 
», No. 3 - - - - 
» No.4 - - - - 
59) HNOMSOL te - - - 


No. 


opposite 
‘¢ Watson’s House,” Clontarf. 


XVIi. Cockles from 


Coekle No. 1 - A - e 


A, 

oars 
=e WS bO 

1 

‘ 

1 

’ 


A 
2 Set 
a 1 

1 

1 

’ 

' 








+ + + + + + 


+ + + 


One half body used. No juice - 


One half body and 0°5 ¢.c. juice 
used. 


Average amount used same as 
for group 1. 


Coli not found in 50 ¢.c. - - | 
Whole sample tested - - 


appears due to overgrowth by 


These to failures to isolate Coli 
putrefactive germs 








- Coagulated, but no gas. 
Same amount used as for Colt. 


Amount same as for Colt. 


~ Not in one c.c. 
be In a knife-pointfal. 


Change not typical. 


All yielded the typical change. 
hk 


t+ i++ t+ +) + 





XVII. Cockles from the strand 
at Irishtown, Co. Dublin. 
(25-5-08. ) 

Cockle No. 1 ~ - - - 
Py nN wee - - - - 
SS LNOkS - - - - 
» No.4 - - - = 
on NOHO - - - 
» No. 6 : 5 é 


Ciliated branchial epithelium 
rendered phenol-broth turbid. 





Typical change in all. : ay 





++ 44+ 4+ + 








+ signifies that the organism tested for was found. 
- signifies that the organism was not found. 


MINUTES OF EVIDENUE. ya! 


Coast of County of Dublin—continued. 
T. J. Browne, /” 











and Profe: sor 
Tested for B. coli communis by Tested for B. enteritidis sporogenes E. J. 
Phenol-broth method. by Klein’s method. McWeeney 
Source and Nature of Material. M.A., M.D., 
D.P.H. 
Result. Remarks. Result. Remarks. 2) Oct. 1903 
XIX. Mussels from Blackrock, 
Co. Dublin. 
(11-6-03.) 
Musse! No. 1 - - - + + 
i No.2 - - - + “lj 
MyeINOu.d - - : - a5 + 
» No. 4 - - - + a 
aa + mF Typical change in all, 
= No.6 - - - + + 
eNO. 7 - + 4+ 
m No. 8 - - - - ?- Pseudo Coli - - - - + 
PN O.9 - - + + 



























XX. Cockles from North Bull, 
Dublin. 
(8-7-03.) 
Cockle No. 1 - - - - - + 
PANO. 2 - - - - + = 
in NO. 3 - - - - + + 
ca .No. 4 - - + + 
F WN. 5 - - - - + + 
Po. G t-te + + 
Mussels from near same place. 
Mussel No. 1 “oe = + oo 
me No. 2 - + - + + 
Pano 3 | - - - Liquefiers may have obscured + 
oli. 
» No. 4 - - - - + + 
mae. No. 5 - - - - + a 
Bar NO; 6 - - > - + + 
XXI. Baldoyle Cockies. 
(4-5-03.) 
Cockle No. 1 - z s # - 
” No. 2 - - - _ a 
ONG. 3 mies oe - t+ Probably Coli - See te + 
No: 4 - - - ~ + 
No. 5 - Z - - = + 
a No.6 - - - + 
Water from same place - - - Not in lec °- ~ Notin | cc. 
Mud * 7% - 3 = Not in a knife-pointful = - - + In a knife-pointful. 
XXII. Malahide Oysters. | 
(4-5-03.) 
Oyster No. 1 g Y a - Grain-staining Bacilli, but milk 
alkaline separated into layers. 
Pa NO. 2 = + 
a NO. 3 - - - - Cocci - . - = - - + f 
pa NO. 4 : - - - = Cocci - - - - - - -_ Litmus-milk bleached, not coagu- 
lated. 
eeeNG. 5 - - - - + 
No. 6 PMs - - Solid clot, no gas. 
Water from same place at low - Notin Pec is. fe - 
tide Not in 1 cc. 
Water from same place 2 hours - Notiiny esevdiec® Sete - 
after commencement of flood 
Mud from same place - - -| = Cocci, no Colt in a knife-pointful + In a knife-pointful. 








eer SS SSS SSS SSS SSS SS Ss Se 
+ signifies that the organism tested for was found, 
- signifies that the organism was not found. 
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220 ROYAL COMMISSION 
Dy. 
T. J. Browne, 
ch ge a Coasts OF COUNTIES OF 
Me Weeney, 
M.A.,M.}.. ‘The shellfish from this locality consisted mainly of 


ees deep-sea oysters, obtained by dredging. They were 


amongst the largest I have seen, the diameter of the 
’ flat shell averaging five inches. They were curiously 
encrusted with marine organisms. Taken as they were 
from the bottom of the sea, several fathoms deep and 
some miles off a sparsely inhabited coastline, these 
oysters could not be suspected of sewage contamination. 
For this reason the result of their examination furnishes 
valuable evidence of the reliability of the bacterios- 
copic test. Here, indeed, it may fairly be said that it 
is the test itself which is being tested, not the shellfish. 
How fully the test justifies the expectations that have 
been based upon. it may be seen by glancing down the 
result columns of the tabulated statements appended. 


21 Oct. 190% 


ON SEWAGE DISPCSAL: 


WicKLOW AND WEXFORD. 


In the Coli column only negative results are shown, 
with the solitary exception of a locality, the conditions 
prevailing at which I do not know, but which was 
described by Dr. Browne on the label of the packet as 
“close to the Dockyard, Wexford.” :; 


It will be further noticed that not only is Coli absent 
from all the deep-sea beds, but that enteritidis is also 
either absent altogether, or, if present, represented in 
number so small as to be unable to produce the typical 
change in milk, either at all, or in the usual time. 
This can hardly be a mere coincidence, and the circum- 
stance would appear to show that the concomitant 
absence of this organism may have at any rate a nega- 
tive value in examinations of this kind. 





Souree and Nature of Material. 


Tested for B. coli communis by 
Phenol-broth method. 





Tested for B. enteritidis sporogenes 
by Klein’s method. 








Result. Remarks. Result. Remarks. 
I. Oysters dredged off North Very large plump oysters. 
Pier, Arklow (244-03. ) 

All unchanged in 24 hours. In 
Oyster No. 1 = ~ = = 48 hours No. 1 was slightly 
bleached (litmus-milk was used), 
oe 2 - - - - - Phenol-broth remained sterile - - In 96 hours No. 1 was bleached 
below, No. 2 showed atypical 
i 3 i L re = change (clot solid, no gas). No. 

3 was slightly bleached below. 


; | - 


If. Oysters from Mizen Head, 
Brittas Bay (Co. Wicklow), 
dredged (25-403. ) 

Oyster No. 1 - A i 3 2 | 


SH eae tee ety WS 


” 3 y by ¥ 4 a | 


Large oysters, 
No. 1 batch. 


-Al] remained sterile - - - 


not so plump as | 


= Became bleached 


throughout, 
alkaline on surface. 


| +-No change. 
- |J 





III. Oysters and mussels dredged 
off Norris Castle C.G.S. (Co. 
Wicklow). 





Oyster No. 1 : s : 3 = 
9 5 P ; , S 


” 





Large plump deep-sea oysters. 


All remained sterile 


= Lower half became bleached. 


ES Litmus turned red above, semi- 
translucent serum 
j disgusting smell. 


i 





_ 3 2 : : : oY = Unchanged in 4 days. 
Mussel No, 1 - - = - ~ Yellow liquefying coccus ob- + Atypical change, clot a little” 
tained. too solid. Micro., typical 
enteritidis mixed with sporing 
bacilli. 


oP) 


IV. Oysters from Public Oyster 
Bed off Dogger Bank at 





entranceto Wexford Harbour. 
Oyster No. 1 - - - : = ) 
ss 2 - - - - — All negative 








| emaine sterile - . - | 


Enormous oysters. 





Remained sterile. 


da i ofa 
x 


Change doubtfully typical, but — 
typical bacilli found micro- 
seopically. da 








Pea tie er Ee Ve) a Ee 
+ signifies that the organism tested for was found. 
j — signifies that the organism was not found. 


below, — 
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Coasts of Counties of Wicklow and Wexford—continued. 








V. Mussels from Slaney River 
close to Dockyard, Wexford, 
taken 19-4—03. 


Mussel No. 1 2 i : : Py 


| Large irregularly fringed Coli- 
form colonies, consisting of 
small lazily motile 
proved to be genuine Coli. 


- Change looked almost typical, 
and Gram-staining rods found, 
but they contained spores. 


- Remained unchanged. 


bacilli, 4 Typical change in 24 hours. 





V1. Cockles from Strand outside 
Breakwater, Wexford, taken 








27-4-03. 
Cockle No. 1 - i i : ap forming 
‘ pearly-white 
” J - 7 ad | 
» 3 5 . : = [| in broth. 


Fine large cockles. 


All three yielded streptococci, 
beautiful 

colonies, 
liquefying the gelatine, and 
producing uniform turbidity 


Change atypical. 
small 


not Change came on slowly. 





Litmus milk-displayed 


parti- 
coloured layers. 








August, 1903. 


19484*. (Sir Michael Foster.) I see that you have your 
own views as to the trustworthy diagnostic characters of 
the genuine Bacillus coli?—(Professor McWeeney.) Well, 
J do not know that my views are quite special to myself. 
‘The impression I am under is that they are shared by the 
greater number of men who have worked to any degree 

in that direction. 


19485. I see that in several respects you agree with 
Klein P—I do, 


19486. But in some respects you differ?—Well, of 
course, as the result of one’s experience one may some- 
times have to differ from another man—another worker. 


19487. He, for instance, regards the gas bubbles in 
the shake gelatine as a characteristic test >—Yes. 


19488. You, I see, put that in quite a secondary posi- 
tion ’—Precisely so; I find that working with ordinary 
nutrient gelatine, without the addition of carbohydrate 
material, bubbling as often as not fails to take place. 
I mean that in about 50 per cent. of cases you would get 
bubbling and in the other 50 per cent. you would not. 
ff, on the other hand, you add a little carbohydrate 
deliberately, you would have bubbling in every case. 


18489. The difference is due probably to the method 
of preparing the gelatine. Klein in preparing the gela- 
tine probably always insures a certain amount of muscle 
sugar, which supplies the necessary amount of carbo- 
hydrate P—I think that is probable. 


14890. So that really the difference is not very great 
between you?—I do not consider it an important dif- 
ference, 


14891. His gelatine may always be taken to contain a 
certain amount of carbohydrate, which gives the bub- 
bles ?—Yes, 

14892. And you would say that without carbohydrate 
the gelatine does not give the bubbles ?—Precisely so. 
My experience goes a little further. I have had a little 
experience with media, which I have completely freed 
from carbohydrate by Smith’s method, and I have found 

on gelatinising the medium, turning it into nutrient 
gelatine, that I comparatively rarely get gas bubbling. 


19495. Then I see that he insists rather upon glucose 
as well as lactose for the fermentation test ; you trust 
to lactose alone ?—I trust to lactose alone, because my 
experience is that genuine coli always ferments lactose 
with the evolution of gas and acids, whereas a consider- 
able number of pseudo-coli species which I have come 
across ferment glucose, whereas they do not ferment 
lactose. 


19494. He takes the glucose and lactose together; 
you take the lactose only; you are satisfied with the 
lactose?—I am satisfied with the results of lactose. 


, 19495. I see you favour the Parietti method ; that 
1s the phenol method ?—Yes, the phenol method is what 
I conceive to be good. 


19496. That is objected to, or at ali events not given 


E. J. MCWEENEY. 


the first place as a medium by some bacteriologists 
under the idea that the phenol has an inhibitive action ? 
—Of course, a good deal will depend upon the dosage 
of phenol, but the experience which I have had leads 
me to the belief that if you add a proper percentage of 
phenol you will just hit off the happy medium. You 
will not inhibit the growth of ccli or similar organisms 
to any very great extent, whereas you will prevent your 
tubes from being contaminated with liquefying non- 
coli-form organisms—putrefactive ones. 


19497. Then do you think that your preparation of 
penol-media differs from that of other observers who are 
not so favourable to the method ?—Quite possibly. 


19498. Then I observe that you trust simply to the 
mere presence, or absence, for instance, of bacillus coli. 
You say present or absent in so many oysters, for 
instance, out of the lot?—Well, I do not know that f 
quite take up that position. I have always measure 
the amount of the material from the oyster which | 
have tested from bacillus coli, and if you refer to my 
opening statement, sir, you will see that I mention 
that the amount is one cubic centimetre. You see, when 
one has to deal with a very large amount of material— 
I mean with a very large number of oysters at once, az 
any rate with the laboratory resources which I have, 
it would have been quite impossible to think of ascer- 
taining numerically the coli contained per c.c. I was 
obliged to adopt one course and adhere to it, and I 
decided to make my standard the presence or absence 
of coli in onec.c. of oyster fluid. 


19499. Do you not think there is something to be 
said in favour of determining the quantity ?—Oh, most 
decidedly. 


19500. I mean it is much more trustworthy, is it 
not /—Well, it is much more trustworthy in so far as it 
adds additional information; it gives us information 
which we did not have before, but on the ether hand I 
do not think that it can be regarded as any more trust- 
worthy quad statement than to state whether or not 
bacillus coli is present in one c.c. 


19501. Would not one be inclined, as an evidence of 
sewage contamination, to place greater trust in the 
statement that there were so many—for instance, a very 
large number of coli in the oyster as against a case in 
which you had only evidence of it presence, and one coli 
might have supplied this ?—That I think might depend 
very largely upon the subsidiary statement as to 
whether good oysters that are entirely uncontaminated 
do contain even one coli per c.c. 


19502. But is it not of very considerable value, as an 
evidence of contamination, to know whether, say, your 
one ¢.c. contains—I am only just taking rough numbers 
—one coli, or it contains 10,000 ?—Quite so. I do not 
want to be taken as denying that position at all. 1 
think that is a very proper position, and it is a position 
upon which I should have very much wished to have 
been able to give the Commission information, but, as I 
have explained, it was not possible for me to accom- 


Dr. 
T. J. Browne, 
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might be the very last mdication of sewage contamina- 
tion ?—That position is not to be denied; on the other... 
hand, there would go with it the further fact that the 
resistant pathogenic organisms derived from sewage con- 


i Dr. plish so much. When I had, say, 70 or 80 oysters from 
' T. J. Browne, different sources sent in at once, it was a matter of 
and Professor absolute impossibility, with my laboratory resources, to 

E. J. do more than to ascertain whether or not coli was pre- 


pee ne me 


| MeWeeney, sent in unit of volume of contents. tamination would by then have disappeared, and hence - 
M. gat D. 19503. But you would agree that, for instance, in an the diminished hygienic value of the determination. _ 
| .P.H. 


19521. That is a different question ?—Yes. 


19522. One was looking at the problem of the origin 
of these sporogenes enteritidis. We know, I mean, 
that it is discharged from the bowel, do we not /’— 
We do. 

19523. Together with the coli, and being more resis- 
tant than the coli, it might survive—Yes. 

19524. In cases where the coli had disappeared P—It. 
would survive, most undoubiedly. 

19525. So that is it not quite possible that it should 
be of intestinal origin exclusively, widespread as it is? 
—Well, I do not deny the possibility of it, but then, 
on the other hand, we cannot regard it as having, 
originated de novo in the bowel. If it is in the howel it. . 
must have got into the bowel somehow from outside. 

19526. That applies to coli as well, does it not ?~Pre— 
cisely so. . 

19527. But you have no definite external evidence,. 
have you, of the extra intestinal origin of enteritidis ; 


examination previous to taking any legislative measure, 
a quantitative examination would be most desirable ?— 
I think so, and, as a matter of fact, I did attempt, as 
you will see on referring to my paper, a quantitative 
estimate in the case of certain oysters which @ priors 
seemed likely to contain.a considerable number of coli 
per c.c., namely, those from Clontarf, in the neighbour- 
hood of Dublin, and if you will refer to that you will see 
that I do give the quantity per c.c. 

19504. Then in common with other observers you find, 
IT ses, a very remarkable want of correlation between 
the bacillus coli and the sporogenes enteritidis ?—I do. 

19505. And I think in one or two cases in the absence 
of evidence of coli you had very clear evidence of enteri- 
tidis?~Oh, I frequently found enteritidis on occasions 
when the coli was absent. 

19506. Did you as often find the coli when the enteri- 
tidis were absent /—No. 

19507. My impression is after looking very rapidly 


21 Oct. 1903. 


ee 


cay ees 


oS ek ee 


a 


a 


a ee a 


= 


a NS la 


So ms 


a ed 


=e 


~~ 








over your results that that was the case?—Quite so. I 
have not made out statistics based on this yet, because 
I do not regard the work as concluded, but I think you 
are quite right in saying that when I found coli I also 
found enteritidis. On many occasions, however, f{ 
found enteritidis when no coli was to be detected. 


19508. (Mr. Power.) You are speaking of mud there, 
are you not?—JI am speaking generally of shellfish, 
mud, and water. But with reference to the mud, since 
you have mentioned it I should like to say I have 
examined very few specimens of mud in which enteriti- 
dis did not prove to be present. 


19509. Although coli was there ?—Although coli was 
absent. 


19510. Coli was absent and enteritidis was absent 
also?—Enteritidis was present. I\say I have examined 
very few samples of mud in which I failed to find en- 
teritidis. In other words, my general view would be 
chat enteritidis is almost a normal denizen of mud, 
that is mud which is heavily charged with organic 
matter. 


19511. (Sir Michael Foster.) Are your observations 
sufficientiy numerous to enable you to say ?—I have ex- 
amined a great any specimens of mud. 

19512. How many?—Well, I cannot say the exact 
number, but I have examined a great number. You 
could see the exact number on reference to the paper. I 
suppose I might have examined 50 or 60 cr 70 specimens 
of mud, and my general impression is that I found 
enteritidis is about 80 per cent. of these, 


19513. Were not the majority of these cases of mud 
taken from places where there was a possibility of 
sewage contamination?—A great many samples were 
taken from places that proved to be absolutely pure 
from sewage contamination. 


19514. How absolutely proved ?—Well, what I mean 
is absolutely proved in this sense, that Dr. Browne’s 
findings and my finding agreed. 

19515. You mean that there was no topographical 
evidence ?—There was neither topographical evidence 
nor bacteriological evidence. Now, for instance, here 
in the west of Ireland. 


19516. You took the mud from situations where the 
topographical evidence was distinctly against any 
sewage contamination /—Well, I did not take the mud ; 
Dr. Browne took the mad. 


19517. I am speaking now of Dr. Browne’s evidence ? 
—He took the mud, and in many cases I found enteri- 
tidis in it, although the evidence was altogether against 
sewage contamination. 


19518. I do not feel quite sure what is your meaning 
on page 92 of your report. I rather gather from that 
that you think the enterititis has a widespread origin 
quite independent of the intestinal canal?—yYes, that 
is my view. 

19519. Is there not this little point to be borne in 
mind, that it is very resistant—the sporogenes ?—Oh, 
yes. 

19520. And therefore might be carried, I mean, longer 
distances and be more widespread, and in one way 


have you made any observations on that point 2—I can- 
not say that I have; but on the other hand I have: 
read certain observations by others which seem to me- 
to rather indicate that it might have an extra in- 
testinal origin. 


19528. To a greater extent than coli. I mean it is & 
question, is it not, of using them both as an indieation ¢ 
—Yes. ; 

19529. Of a certain value only /—Yes. 

19529*. As to material having come frem the bowel 
at some distance off ?—Yes. 


19530. Are they not both of value for that purpose & 
--Yes. I would not refuse to enteritidis all value, 


but I certainly do not think that it has anything like: 


the same value as bacillus coli from the hygienic stand- 
point. 
19531. But I mean as evidence of sewage contamina- 
tion, taking into consideration its greater resistance, 
which would account, although having come from 


the bowel, of its still being found, although the | 


coli had disappeared?—You see, we want some 


evidence that it really has come from the bowel. | 


That is the point, that is the missing lnk which re- 
quires to be bridged over in my mind hefore I ean give: 
an unconditional acceptance to the point of view that. 
you suggest. 


19552. I mean, it is only the relative value of the . 
You lay great. | 


two, bacillus coli and the sporogenes. 
stress on the coli, and you throw the sporogenes almost. 
entirely over ?—I do not know that I should quite select. 
these words to state it. 


19533. That is the impression which I have got from. + 


reading your report. 

19554. (Mr. Power.) Do you suspect that enteritidis 
grows and multiplies outside the animal body, whereas. 
bacillus coli does not?—Well, it is rather a difficult, 
question to answer. I do not consider that I know 


enough about the life history of enteritidis sporogenes to _ 


h 


give an answer to that one way or another. You see under 


laboratory conditions enteritidis grows very slowly at 
room temperatures; it grows quickly at the tempera-~ _ 
tures of the incubator, and precisely whether the con- i 


ditions for its rapid multiplications are found in out- | 
side nature, I do not know; I should be slow to answer 
that question. 


19535. But still you think there are other sources of — 
enteritidis than the intestine; are you not thinking of © 


it from that point of view? I gathered that from what 


you answered to Sir Michael ?—Well, there are other 


things. 


19536. (Sir Michael Foster.) By intestine we do not 





exclusively mean a human intestine ? 
are other things. 


Yes, well, there 
There are other organisms which 


appear to—well, perhaps I had better not commit my- © 
self further in the matter than to say that I prefer not — 


to give a definite answer to that question; Ihave not 


thought it over from that point of view., 


19537. (Mr. Power.) As to your laboratory results, 


Professor McWeeney, have they in the main agreed 
with indications obtained from topographical and physi- 
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eal investigations of the locality?—Well, they have 
really to a very remarkable extent, I think; they have 
agreed. 


19538. Have they agreed to this further extent that 
where the indications from survey have been strong the 
bacteriological results have been also strong in the 
direction of contamination ?/—Yes, with certain excep- 
tions that statement is true. 


19539. Supposing the locality was passed as uncon- 
taminated by the inspector surveying it, would you 
hesitate to condemn it by laboratory results, showing 
an abundant bacillus coli, or the mere presence, we will 
say, of bacillus coli?—Well, if I found an abundance 
of bacillus coli in many of the oysters, or in the water, 
or in the mud, and if nevertheless the inspector found 
that there was no evidence of local contamination, I 
should certainly suggest that a second and closer ex- 
amination be made. I think, if I might mention it, J 
had a rather striking example of the importance of tha| 
quite recently in the case of an oyster bed in Kenmare, 
‘at a place called Kenmare River, in the south-west of 
Treland. 


19540. (Str Michael Foster.) Is that in your report ; 
is it referred to in your report ?—Yes, the oyster bed is 
mentioned here, 


19541. Kenmare; yes, I have it?—The Kenmare 


‘River, No. 3; it refers to oyster bed No. 3. 


19542. From the Dereen beds?—The Dereen beds. 
“You see my results there. I got undoubted coli in three 
of the oysters, and pseudo-coli in a fourth, and the 
results of the local investigation were purely negative. 
However, we were not quite satisfied with that; I 
thought that was rather a test case, a case in} which we 
ought to go over the local examination again. Ac- 
cordingly, I accompanied Dr. Browne to the scene, 
and we found that there was a very small stream, 
not, perhaps, wider than that inkstand, running into 
the sea at a distance of about 300 yards from the beds, 
and this stream carried with it the overflow from a cess- 
‘pool belonging to the manor house. That little stream 
itself seemed quite unpolluted; at least it was 
inodorous and clear. 1 collected a sample, took 
‘it ‘back with me to Dublin, examined it, and found it 
contained between 10,000 and 100,000 coli perc.c. This 
‘was being delivered into the head of the bay, within 
about 500 yards of the oyster beds. 


19543. (Mr. Power.) And in that instance the result 
of bacteriological tests brought about a re-survey of the 
locality °—It brought about a: re-survey of the locality ; 
it directed attention to a feature which had hitherto 
escaped attention. 


19544. Would the converse of that—the other kind of 
discrepancy—oceur? While the survey revealed contami- 
nation, the laboratory results passed the sample ?—Yes, 
it did ; that is a very curicus thing ; that happened in 
the case of beds at Carlingford Lough. 


19545-6. (Sir Michael Foster.) This is the case where 
you had the enteritidis, and not the coli ?—This was the 
case where we had the enteritidis, and not the coli. I 
confess it did not suggest itself to me from that point of 
view ; however, there was an absence of coli, at any rate. 


19547. I was very much struck with this. This is the 
case that particularly struck me on looking over your 
report P—Yes. 


19548. The coli is absent throughout ?—It seems very 
strange, 1 must say. If you will allow me for one 
moment, this is a case which I have again examined. 


19549. (Mr. Power.) I was going to ask, did you take 
a further sample in that case?—I have repeated the 
examination, and the results are not yet complete. I 
was actually looking at it the week before last, and I 
have not fully tested the different organisms. I have 
_ not run them through the gamut of the various tests, 
“but this much I can say, that coli-form organisms have 
appeared on the cultivations from a great many of the 
oysters, at least half of the oysters from these first three 
or four beds, with regard to which we obtained negative 
results on the first occasion. 


19550. From oysters and beds?—From oysters and 
beds I have got coli-form organisms, and so far as my 
testing has gone they are proving to be the genuine 

thing. As matter of fact the only test I have not 
subjected the great. number of these recently isolated 
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organisms to is the indol test. That I have not done 


because I do not think sufficient time has elapsed before 7. J, Browne, 
testing them for indol ; I leave them a month in the and Professor 


broth before testing for indol. 


Dr 
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19551. Generally speaking, I suppose you would attach Mc Weeney, 


greater value to the positive result bacteriologically 
than to the negative, would you?—I would, yes, most 
decidedly. 


19552. (Sir Michael Foster.) There are no particular 
conditions in this Carlingford Lough to which one might 
appeal as being probably prejudicial to coli?—Well, a 
very curious thing has arisen about these particular 
layings. There appears to be some suspicion—Dr, 
Browne suggested to my mind some suspicion that these 
particular oysters in which I failed to find coli had not 
been down on the layings for more than a few hours ; 
I rather gathered that an attempt had been made 
to select oysters that had not been laid very long. 


19553. These are American-laid oysters? — (Dr. 
Browne.) They had only been on the bed for a day. 
(Professor McWeeney.) They would appear to have 
selected oysters that had not been there very long, the 
most recently put down oysters, and that might pos- 
sibly account for the negative results I have’ had. 

19554. Have you examined any American . oysters 
directly imported ?—No, unfortunately, I have not had 
the opportunity of examining imported oysters before 
they had been laid down. 

19555. (Sir Michael Foster.) We might ask Dr. 
Browne (showing a map of the layings in question). 
The quantity of water which comes down from Newry is 
very small?—(Dr. Browne.) Very small—the fresh 
water, you mean? 


19556. The fresh water ?>—Tke quantity is not large at 
any time. 

19557. And the quantity of pure sea water which is 
coming in is, relatively to the fresh water, very large 
indeed ?—I should say so, very large. 


19558. (Mr. Power.) Have you made any observations 
as to the length of time coli can survive in shellfish P— 
(Professor McWeeney.) I have made no svstematic ob- 
servations, sir, but I had occasion to accidentally make 
an observation which throws some light upon the matter. 
Jt refers to a parcel of oysters which was sent to me for 
examination, but which my laboratory porter forgot to 
bring up to the laboratory. They stood for 11 or 12 
days in the refrigerator. I went down to the refrige- 
rator and found this parcel in it, saw the date on it, 
and opened it, expecting to find the oysters dead, and 
perhaps in a state of decomposition, but I feund every 
one of them alive, and tightly closed. I proceeded to 
examine them, and found coli in a very large percen- 
tage ; I think in 50 or 60 per cent. of them—more than 
half the batch. 


19559. (Sir Michael Foster.) Where did they come 
from ?—This particular batch of oysters came from Car- 
lingford; 24th September, I remember, was the date on 
them; yes, they came from Carlingford. 


19560. From the layings of which we are now speak 
ing /~Dr. Browne now tells me they came from Balliso- 
dare, in County Sligo. 

19561. (Mr. Power.) And you obtained typical coli 
from these oysters?—I found typical coli in them. I 
was so much interested in them that I ran them through 
the tests, and after a week I tested the original broth 
cultures for indol, and that was the final test; there 
was no doubt that they were genuine coli. 


19562. (Sir Michael Foster.) And how long had they 
been ?—They had been for 12 days from the period of 
collection, but, of course, it must be remembered tha‘ 
they were kept at a low temperature for 11 or 12 days. 


19563. And with closed shells?—And with close] 
shells. And again I think, if I might call attention t: 
one other point, that I make no attempt to distinguis . 
coli in the shell water, and coli from the interior of the 
oyster—the fluid which I subjected to examination we. 
a mixture of shell water and body fluid. May I mak« 
another remark with regard to these discrepancies, 
roughly, arising between laboratory results and the 
results of local inspection? Dr. Browne has just re- 
minded me of it. Dr. Browne and I took samples from 
a place called Sutton, in Dublin Bay, early in the season, 
before the summer population cemes to live along the 
sea-shore, and these samples gave negative results. Sub- 
sequently we took other samples towards the end of 
Auzust—I think it was towards the end of August, or 
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discharges, but every bacteriologist knows it is a very 
difficult thing to do, and in the course of my work I 
have had to study a considerable number of coli-form 
strains and coli-form races, which I had cultivated from 
typhoid discharges, but which proved not to be good 
typhoid, and my experience is that most of those—the 
great majority of them—proved to be genuine coli, as 
judged by those tests which I have given. 


! Dr early in September, when the summer population had 
1. J. Browne, come there, and we got coli from a great number of 
i and Professor the specimens examined, 


19564. (Mr. Power.) As to the presence or absence of 
coli in sea water at the differeiit depths, have you made 
any observations in that direction ?—I have made some 
observations, but unfortunately they have not been 
i 21 Oct. 1903. of a systematic kind. I have not been able to take up 
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the subject systematically, but I have had occasion 
to examine three samples of sea water collected by a 
friend of Dr. Browne’s, who has a yacht, some distance 
out from the south coast of Ireland, I think it was, two 
or three miles from the shore—more—and T failed to 
get coli in 100 c.c. of the water. 


19565. You failed to find it in 100 c.c. of the water ?— 
I failed to find it in 100 c.c. of the water. 

19566. That was surface water, I suppose ?—I could 
not say as to that. (Dr. Browne.) The locality from 
which the samples were takes was not very far from 
Daunt’s Rock, off the entrance to Cork Harbour. 

19567. There would be a considerable depth of water. 
I suppose ?—Yes. I should think there would be. 


(Professor McWeeney.) It is out in the open sea. 

(Dr. Browne.) About three miles off the coast. 

19568. That was one observation, or was it repeated ? 
Three. (Professor McWeency.) Three observations. 

19569. (Sir Michael Foster.) Did you examine that 
for sporogenes, too ?—I examined only one c.c. 

19570. (Mr. Power.) You examined the whole 100 
c.c. ?—No, unfortunately I did not. It woulda have 
been highly interesting if I had; I only examined one 
c.c. for sporogenss. 

19571. (Sir Michael Foster.) And you——-?—Found 
negative results. 

19572. (Sir William Ramsay.) I notice you distin- 
guish between different kinds of coli >—Yes. 


19575. Have you tried with intestinal fluids of 
human beings to see whether there are spurious coli? 
—Unfortunately not systematically; my knowledge 
of that depends largely upon my experience in hunting 
for typhoid in human intestinal discharges; pre- 
sumably in cases of typhoid fever one ought to be able 
to get the typhoid bacillus easily enough from human 


19574. No, but would you take it then, that the exist- 
ence of such spurious coli, say, in. an oyster fluid would 
point towards sewage contamination at all; would 
point towards the oyster having been in contact with in- 
testinal fluid or not. Let me put the question to you 
in another way; have you come across any other 
material that contains quantities of spurious coli /— 
No, I have not; my general impression is that 
spurious coli has something of the same significance. 
Onc has to be very cautious; I wish to be particularly 
cautions here, but I do not know of any material which 
to my knowledge could be relied upon as containing 
pseudo-coli, except excremental matter. 


19575. Another question. Have you made any ex- 
periments with such spurious coli to see if they are 
toxic ?—Oh, I have; I have often injected pseudo-coli 
intra-peritoneally, for various purposes, and found that: 
it did not differ very markedly in virulence from 
genuine coli. If you injected a large dose itra-peri- 
toneally, it very usually produced septicoemia. Some- 
times toxeemia was produced. 


19576. But upon the whole, I suppose you would take 
it these pseudo-coli are as strong an evidence of sewage 
contamination as genuine coli?—I would not like to 
say as strong, pending a systematic examination of ex- 
cremental matter, with a view to ascertain what was the 
percentage of pseudo-coli in relation to that of true coli. 
It is rather premature to make any such statement as 
that. 

19577. (Sir Michael Foster.) Have you made any 
observations yourself about forms of coli or sporogenes 
in the intestines of sea birds, and so on?—Unfor- 
tunately I have not. 

19578. You refer to the possibility of that?—Yes. I 
refer to the possibility. I should like very much to be 
able to give the Commission some information on that. 
It is a subject, I think, which would deserve to be taken 
up, but you see one has so much to do. 


Mr. E. W. L. Hour, of the Department of Agriculture, Ireland, called ; and Examined. 


19579. (Chairman.) You are Mr. Holt, Scientific 
Adviser to the Department of Agriculture, Ireland, and 
you have submitted a memorandum which I propose 
should be entered on the minutes of evidence P—Yes, 


my Lord. I may first state that my duties as 
Scientific Adviser do not embrace administrative 
matters, but in discussing the matter of pollu- 


tion of shell fisheries it is extremely difficult to 
deal separately with the scientific aspect of the matter, 
and the administrative considerations dependent there- 
on. Ihave, therefore, been authorised by the adminis- 
trative officers of my branch to express my views upon 
the whole question, but in the event of the Commission 
asking any question which would lead me beyond 
matters of which I have cognisance, it will be necessary 
for me to refer to the administrative officers. 


MEMORANDUM OF EVIDENCE FOR ROYAL 
COMMISSION ON SEWAGE DISPOSAL. 


Prevention of Contamination by Sewage Pollution. 
Sewage pollution may be classified as follows :— 


(i.) Pollution which may follow as the result of new 
* sewage works. 
(ii.) Pollution caused by existing; sewage works or 
contamination of any sort. 


In the case of (i.) it is now customary for the con- 
trolling authority to refer any new sewage scheme to 
the Fishery Authority, for their observations. The 
Fishery Authority has thus an opportunity of objecting 
to the scheme if, in their opinion, the carrying out of 
the scheme would have a deleterious effect on oyster or 
other fisheries existing or likely to be developed; and 
no doubt such objections receive due attention from 
the controlling authority. It may, however, be taken 
for granted that the decision of the controlling 
authority would be based on a consideration of all 
the interests imvolved, and in some cases a shell 
fishery might of necessity suffer. 


lutely veto any sewage scheme which wouid imperil a 
fishery, and I am unable to form an opinicn as to the 
practicability of imposing and enforcing restrictions in 
the way of purification to an extent-sufficient to make 
them of real use. 

In addition to licensed fisheries, which may be deter- 
mined by the Act of the Department, a number of — 
oyster fisheries are held in Ireland as under charter 
from the Crown, and over these the Department have 
only such control as is conferred by Acts dealing with 
the close season, and general regulation of fisheries. 
whatsoever. 

The prevention of pollution by closure of beds which 
may be found to be polluted appears, under existing — 
legislation, to be outside the powers of the Department, 
although power exists to close public beds for three — 
years, if for the benefit of the fishery. Moreover, it 
may be most undesirable in some cases to absolutely 
close a polluted bed, provided that steps can be taken 
to prevent shellfish from such bed reaching the con- 
sumer before they have been submitted to an effective 
period of isolation. I shall refer to this subject later. 


Without having recourse to fresh legislation it would 
appear to be competent for the Department to issue to 
owners of fisheries which may be found unpolluted 
certificates of non-contamination. A somewhat similar 
practice obtains in the United States, where at least in 
one State certificates are issued by the State Inspector 
of Oyster Fisheries. The following are two specimens of 
these certificates : — 


STATE OF NEW YORK, 


Forest, Fish, and Game Commission. 
B. Franx Woop, Supt. of Shellfisheries, 
No. 1, Maddison Avenue, 
New York, 
ye Srd January, 1903. 
This will certify that the oysters known in the trade ~ 


ee we 


as “East Rivers” are taken from beds situated in 
Long Island Sound, an important arm of the sea ex- 










It would not be reasonabje to seek power to abso- 
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tending for 120 miles between the south coast of the 
the State of Connecticut and Long Island, in the 
State of New York, its greatest width being about 20 
miles, narrowing to about two miles at its western 
extremity, averaging about 12 miles wide. These beds 
are remote from any possible contamination by sewage 
or otherwise, many of them being at a depth of 60ft. 
under pure sea water. 


Dated New York, January 3rd, 1903. 


B. Frank Woop, 
State Superintendent of Shellfisheries. 





STATE OF NEW YORK, 


Forest, Fish, and Game Commission. 
B. Frank Woop, Supt. of Shellfisheries, 
No. 1, Maddison Avenue, 
New York,, 
ord January, 1903. 
This will certify that the oysters known in the trade 
as “Blue Points” are taken from beds located in, 
Great South Bay, a great expanse of salt water lying 
along the south shore of Long Island, in New York 
State, and, with its extensions known as Morishes 
Bay and Shinnecock Bay, having a total length of 
about 60 miles. These bays are from two to six miles 
wide, and separated from the Atlantic Ocean by narrow 
strips of sand beach, through which are many inlets 
allowing the ocean tides to regularly ebb and flow. 
The oyster beds are at an average distance of about 
two miles from shore. The south shore of Long Island 
is sparsely settled, and there is no possibility of sewage 
or other contamination. 


Dated New York, January 3rd, 1903. 


(Signed) B. Frank Woop, 
State Superintendent of Shellfisheries. 


Such a certificate would appear to me to be too 
general in terms for adoption in this country, and I 
would prefer a form which, with due differences accord- 
ing to condition, would be roughly as follows :— | 


The oyster bed known as A and B in the county of C 
has been inspected on behalf of the Department on such 
and such a date, and was then found either—absolutely 
free from sewage contamination, or free from reasonable 
risk of contamination. 

Here would follow a brief note of the locality of the 
bed in regard to possible sources of pollution. 

Such a certificate would be given under the seal of 
the Department on the report of the Scientific Adviser, 
who would be charged to take the necessary steps (in- 
eluding the provision of expert bacteriological assis- 
tance) before reporting. The certificate would be avail- 
able for one season only, and would be withdrawn if in 
the course of the season a fresh source of pollution 
snould be found to have arisen. 

Its issue and withdrawal would be advertised by the 
Department in such manner as they might think advis- 
able. 

The defect of the certificate system, of course, arises 
in the difficulty ensuring that a certificate be not used 
to cover oysters from polluted areas ; and to deal with 
such mis-use efficiently would require legislation. 

In the retail trade there might also be considerable 
difficulty in persuading the customer that the particular 
dozen of oysters supplied to him were derived from a 
consignment from a certificated bed. Producers would 
probably be able to pack and secure their consignment, 
in such a way that the cases could not be used again 
without the fact being apparent, and as a large vart of 
the Irish native trade appears to be done in compara- 
tively small consignments this is of importance. 

The general system of branding at the place of origin 
seems impracticable, owing, among other reasons, to 
the varying importance of the productive areas, and to 
their remoteness one from the other. 

Turning to the question of polluted areas which are 
important in production, it appears most undesirable to 
close these altogether. At least one area under suspicion 
of pollution—Carlingford Lough—is the seat of a 
public fishery of great importance as a means of liveli- 
hood to the people of the neighbouring villages. The 
number of men employed in 1902 was about 263, and 
the annual value about £2,212, while the oysters are 
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among the best produced in Ireland. Other polluted 
localities, although of little or no present importance in 
natural production, have valuable properties for relay- 
ing, and the Commission is aware that so far from being 
harmful to the oyster, a certain amount of sewage is 
actually beneficial, acting as a fertiliser which increases 
the production of diatoms and other food organisms ; 
and, no doubt, in excessively polluted areas, serving 
directly as food. In China I understand oysters are 
intentionally fed with crude human ordure, and thrive 
thereon excessively. 

The dangerous bacilli do not, as the Commission is 
aware, breed in the oyster as they do in the cockle, and 
a period of isolation in pure water of about a fortnight 
is sufficient to free the oyster of them entirely. 

It would therefore seem desirable to devise a scheme 
which would provide for the isolation of oysters from 
polluted beds before they are placed on the market. 
To be effective such isolation would have to be super- 
vised if not actually carried out by some authority, such 
as the Department, and in the case of public fisheries it 
seems reasonable that the authority should bear some 
portion of the cost. 

Without going into details I may say that I believe 
that, having regard to the areas which are known to ve 
or may be found polluted, the difficulty of selecting 
layings suitable for isolation and of administering the 
isolation, etc., would not be insurmountable. 

I do not think the public would have any satis- 
factory guarantee unless the process were supervised 
by the State. The period, I think, should be not less 
than a month. My observations, as far as they go at 
present, seem to show that an oyster from a rich fatten- 
ing bed, placed in an uncontaminated bed having no 
special fattening properties, will not seriously deteri- 
orate during that period. 

Isolation, as suggested above, could not be adminis- 
tered without legislation. It is necessary in the first 
instance that some authority should be empowered to 
prohibit under severe penalty ihe taking of oysters for 
sale, etc., etc., from a polluted bed, and provision 
would have to be made, with due elasticity, for the con- 
trol of isolation beds, issue of certificates, etc. 

It would probably be convenient that such authority 
should be the fishery authority, acting either inde- 
pendently or in concurrence with the sanitary 
authority, but it is important that the spheres of in- 
fluence of these bodies should not overlap, as serious 
inconvenience might arise from inadvertence on the 
part of either. 

A further source of pollution is harder to deal with, 
viz.; pollution which may take place on the premises 
of the merchant, by dirty store tanks or impurity oi 
fresh water used for “drinking” oysters. 
see how this is to be prevented except by rigorous 
inspection on behalf of the sanitary authority, wha 
may not at present possess the necessary powers. 

I may mention that in the United States experiments 
are at present being carried on with a view to finding 
a commercially practicable method of fattening oysters 
by the agency of ordinary artificial fertilisers—phos- 
phates and the like—the action of the phosphate is of 
course indirect as in the case of matter brought down 
by rivers. By increasing the food supply in this way 
T understand that it has been found! possible to make 
oysters from a non-fattening bed really fat, as dis- 
tinct from the swollen watery condition which may be 
imparted to a lean oyster by “drinking” or “ plump- 
ing” it in fresh water. The experiments, however, do 
not as yet appear to have brought the process within 
practically commercial limits. 

In the case of cockles I do not see any way of pro- 
tecting the public except by empowering an authority 
to absolutely prohibit the taking of cockles from an in- 
fected area. 

Tsolation is of no use in the case of cockles, even if 
they were sufficiently valuable to bear the cost. In 
some places in Ireland they are eaten raw, and, even 
when cooked, the temperature to which they are sub- 
jected is not, I believe, sufficient to sterilise them. 

Mussels are not worth the expense of isolation, and 
the only method of dealing with them would seem to 
be the prohibiticn of their sale for human consump- 
tion (with due machinery for the enforcement of this 
prohibition) if taken from infected areas. 

Periwinkles which support a considerable industry 
in Jreland, and whelks do not appear to be liable to 
harbour bacilli, since their method of feeding is en- 
tirely different from that of bivalve molluscs ; escallops 
and queans are not, to my knowledge, taken in Ireland 
in any contaminable area, except in the case of the- 
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former, ini Cork Harbour, and these shell fish are well 
cooked before reaching the table. 

In the case of all molluscs which are stored alive for 
purposes of sale, it may be suggested that there is a 
possibl2 source of contamination with which sewage has 
nothing to do, viz., by the imbibition of water con- 
taminated by the decompositiom of the organisms which 
commonly grow on their shells. 

It is possible that in some instances “ poisoning,” 
popularly attributed to sewage, may have been due to 
this cause. 


Considerations in Determining Whether Shell fish are 
Contaminated by Sewage to an Extent which 
Should be Regarded as Dangerous. 


It appears to me that in this matter one must be 
largely guided by the report of the expert bacterio- 
logist, who is accustomed to take such matters into 
consideration. 

Personally, in the case of an oyster bed remote from 
any sewage outfall, as is the case in the vast majority 
of Irish beds, I should not be disposed to consider the 
presence of bacillus coli communis in small numbers 
as of any importance. I think the geographical posi- 
tion of the bed, im regard to sewage outfalls, should 
always b2 taken into consideration, as should also the 
local practice of dumping oysters while awaiting sale. 
Occasionally one finds that oysters which have been 
dredged from ground beyond reach of contamination 
are ‘brought wp and dumped for longer or shorter 
periods in places contaminated by human resort, and 
although the risk of the introduction of dangerous 
matter is small, the circumstance must to some extent 
be taken into account. Regular storage pits, in which 
objectionable matter might remain for a prolonged 
period, are not in general use (if at all used) in Iveland.. 
Probably sufficient pressure could be ibrought to bear 
to induce fishermen to select dumping grounds with 
due regard to sanitary considerations. 


In the case of oyster beds not remote from sewage 
outfalls where samples yielded bacilli only in unim- 
portant numbers, I should be disposed to pass the bed 
as safe, but would have samples inspected at frequent 
intervals in case any change in condition might arise. 


GENERAL. 


In the case of Ireland, with very few exceptions, the 
grounds which are now, or have been in the past, pro- 
ductive of oysters, or successfully used for oyster cul- 
ture, are remote from any possible source of sewage con- 
tamination, and the problem is not to prevent pollu- 
tion, Which is most unlikely to occur, but to assure the 
public that the oysters which they may purchase as 
from these unpolluted areas, are really derived from 
them. 


If this could be effected either by means of certi- 
ficates and legislation on the lines which I have 
already suggestel, or by any method which may appear 
more satisfactory, the development of the industry on 
our coasts might compensate for its restriction on 
grounds which may prove incapable of purification, and 
it is not impossible that something may be done in the 
way of isolatiom of good quality oysters even from 
remote centres of production. : 

Two difficulties: have ‘hitherto beset persons who 
have sought to re-establish the industry on our coasts— 
first, the difficulty in securing a market, and, when 
this has been accomplished, the difficulty of securing 
a sufficient stock from the native beds. The natural 
beds have greatly suffered from over-dredging, and 
some of them are now practically exhausted. 


Steps have been taken by the Department to prevent 
over-dredging of the Tralee bed, now the most im- 
portant of those which produce oysters for re-laying, 
while the Clarenbridge d~-edgers voluntarily restrict 
their operations to a few days a year. 


For the last two years the Department have made 
experiments with a view to test the value of seed 
oysiers imported from different centres of production 
abroad for Irisa culture, as also of English oysters 
from diffe~ent places. Methods of spat production 
and of culture generally are being tried, and it is hoped 
that it may be possible to devise a system suitable for 
adoption as a secondary industry by small farmers. 
Supervision by the Department with especial regard to 
the purity of the beds would be an essential feature of 
such at industry, and it should be possible to get the 
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oysters marketed with absolute certainty to purchaser 
of their origin. 

In regard to legislation, it may be remarked that 
Trish fisheries have hitherto been dealt with in: Acts 
which do not apply to the rest of the United Kingdom, 
and that any departure from this system might give 
rise to serious inconvenience, or would at least gravely 
increase the difficulties of drafting subsequent Acts. 


LICENCES TO PLANT OYSTER BEDS IN TRELAND. 


GRANTING OF LICENCES. 


The Department of Agriculture and Technical In- 
struction for Ireland can grant licences to the follow- 
ing persons for oyster beds above, or above and below 
low water mark :— 

1. The owner of a several fishery. 


2. The owner of the soil and bed of an estuary. 


5. The owner of land bordering on the sea or an 
estuary. 


4. The occupier of land bordering on the sea or 
an estuary during his continuance in 
occupation. 


5. Any person, with the consent in writing of an 
owner of land bordering on the sea or an 
estuary, for the period named in the consent 
of such owner, with the approval of the 
Lord Lieutenant. 

6. Any person, with the consent in writing of an 
occupier of land bordering on the sea or an 
estuary, during the continuance in occupa- 
tion of the person who was in occupation at 
the time of the granting of the licence, with 
the approval of the Lord Lieutenant ; 


and to any person can grant a licence to form a bed 
exclusively below low-water mark, without any consent 
from. the owner or occupier of the adjacent lands, but 
subject to the approval of the Lord Lieutenant. 


(Specimens of application forms annexed. See pages 
227-8.) 


Licences may be made subject to such conditions and 
limitations, and may be perpetual or terminable, as to 
the Department shall seem proper. 

No licence can be granted in any place where the 
Department shall be of opinion that the public exercise 
and enjoy bond fidz a sustantially profitable fishing for 
oysters, nor within the limits of any oyster bed or 
oyster fishery, the property of any private person. 


Sreps ro se TAKEN BEFORE GRANTING A LICENCE. 


Previously to granting a licence, a notice, stating the 
application and the time and place (not sooner than 
three weeks from the date of such notice), when and — 
where the Department shall hold a public inquiry in ~ 
the district, as to the expediency of granting the 
licence, is to be inserted at least three times in some 
newspaper circulating in the district; and also to be 
posted at or near the nearest police station. : 


Any person feeling dissatisfied may appeal within one 
month after the granting of the licence, by way of 
memorial to the Lord Lieutenant in Council, that the 
licence may be vacated; and notice of such appeal 
must be given to the licencee and to the Department. 
The Lord Lieutenant im Council adjudicates thereon 
and either confirms or vacates’ such licence. “5 


REVOCATION AND DETERMINATION OF LICENCES. 


If the Department are of opinion that the licencee has 
not, within three years from date of licence, taken 
proper steps to form the oyster bed, they can, upon 
giving due notice to the person entitled to the licence 
(or in case such person cannot be found by causing 
such notice to be inserted as an advertisement three 
times at least in some newspaper circulating in the 
district), and atter waiting one month from the date of 
the sending of the notice (or from the date of the last 
advertisement), revoke said licence. 

If the Department are satisfied that the licencee is 
not properly cultivating the oyster ground within the 
limits of the licence, they. can, by certifying to that 
effect, absolutely determine the licence. 


et 
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Application for Licence to Plant Oyster Beds exclusively below Low-water Mark. 


Ta a Name in full. 


of> b Residence in full. 


Post Town, County of 


¢ State exact par- 
ticulars whether in 
the Sea, or any 
Estuary, Bay, or 
Lough. 


being desirous to avail myself of the right to form and cultivate Oyster Beds ine 


in the Parish of Barony of 
and County of in the place coloured blue on the Ordnance Sheet 
sent herewith, do hereby request you to grant me the necessary Licence in writing, pursuant to the 


provisions of the above-named Acts, to form or plant such Oyster Beds. 


a lf notinaseveral 
Fishery insert the 
. ‘> ; word ‘ not.” 
Fishery,? and I forward herewith the consent im writing of the Owner of such several Fishery, tomy eThe lines in 

italics may be scored 

Planting such Beds. 1 further state that in the place I propose to form such Beds, the Public do not U4 when the pro- 

posed Beds are not 

: i Rig. , ng in a several Fishery. 
exercise and enjoy, dona jide, a substantially profitable Fishing for Oysters, nor is the place within the 


I state that the place in which I propose to form such Oyster Beds is situated in a several 


limits of any Oyster Bed or Oyster Fishery the property of any Private Person. 


Dated this day of 19 


Signed, 


To 


The Department of Agriculture and Technical 
Instruction for Ireland, 
Fisheries Branch, 


Dublin. 


Nore.—This application must be accompanied by a Townland Ordnance Sheet (6-in. scale), on 
which the precise limits of the proposed Oyster Bed must be clearly delineated by blue colour, and 
signed and dated by the Applicant. 
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@ Name in full. 
» Occupation. 


¢Pesidence in full. 


a State whether or 
not applicant is 
Owner ct a several 
Fishery or Owner of 
the soil and bed of 
the Estuary, or 
Owner or Occupier 
of the lands border- 
ing on the Sea or 
Estuary where it is 
proposed to plant 
the Oyster Bed. 

eThe linesinitalics 
may be scored out 
where the applica- 
tion is made by the 
Owner or Occupier 
of Lands, or the 
Owner or Occupier 
ofaseveral Fishery. 

{If in a several 
Fishery, the consent 
of the ‘ Owner,” 
and if not in a 
several Fishery, the 
consent of the 
“Owner” or “Qccu- 
pier” of the Lands 
must be forwarded. 

é“Lands” or 
“several Fishery,” 
as the case may be. 
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DEPARTMENT OF AGRICULTURE AND TECHNICAL INSTRUCTION FOR IRELAND. 





OYSTER FISHERIES. 


62 & €3 Vict., c. 50; 32 & 33 Vict., c. 92 ; and the Acts incorporated therewith. 
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v 










Application for Licence to Plant Oyster Beds on Shores above or above and below Low-water Mark. 


Ja 


of¢ 

Post Town, 

County of 

being desirious to avail myself of the right to form and cultivate Oyster Beds on the Shores 


adjacent to 


off the Townland of ) 4 
in the Parish of Barony of | 
and County of in the place coloured blue on the Ordnance Sheet sent — 
herewith, do hereby \request you to grant.me the necessary Licence in writing, pursuant to th . 3 


provisions of the above-named .Acts, to form or plant such Oyster Beds. 


I state that I am*@ 


herewith the consent in writing of thet od 
such . i . 
and I further state that, in the place I propose to form such beds the public do not exercise and | 
enjoy, Jona jide, a substantially profitable fishing for Oysters, nor is the place within the limits of any 


Oyster Bed or Oyster Fishery the property of any Private Person. 


; . if 
Dated this day of 19 a. 


To 
The Department of Aesriculture and Technical 
Instruction for Ireland, 
Fisheries Branch, 
Dublin. —- 


Nors.—This application must be accompanied by a Townland Ordnance Sheet (6-inch scale) 
which the precise limits of the proposed bed must be clearly delineated by blue colour, and signed 
dated by the Applicant. 
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19579*. (Chairman.) In this paper that you have given 
ms you have made some very valuable suggestions ag to 
the issue of certificates of non-contamination of shell- 
fish, and you haye mentioned the period for which you 
think such certificate should remain in force. Now, 
might I ask you whether you think it would be possible 
to brand the shellfish with the place of their origin P— 
“The actual shellfish ? 


19580. ‘I'o brand the shellfish with the place of their 
-origin—consignments of shellfish ?—Oh, consignments ? 
It is a thmg which dealers can, of course, do for them- 
selves, but I believe it would be utterly impossible for a 
Public Department to undertake the daty, The places 
where these things are produced are scattered all over 
the country. In some places there are important 
fisheries, in others they turn out perhaps 200 or 300 
-oysters and a bag or two of mussels in the course of 
the year, and the cost of branding would be exactly the 
«same whether the place possessed a valuable fishery or 
not. It is not a matter with which I have to do myself, 
‘but I understand that there are very serious objections 
to the branding system. 


19581. Do you think that in the case of a polluted 


“breeding ground it ought to be closed by some authoritwv ? 
—I consider that if the breeding ground is found to be 
dangerously polluted the sale of oysters from such a 
»place for direct consumption ought to be interfered with. 
But as a rule, so far as Ireland is concerned, in these 
breeding grounds, with the exception of Carlingford 
Lough, the vast majority of the oysters that are sold 
-are not fit for immediate consumption, and are not used 
for it; they are sold to relayers and put down in other 
beds. Carlingford Lough is an exception, because it is 
‘both a breeding ground and a most valuable fattening 
ground, producing excellent oysters ready for consump- 
tion. Cork Harbour perhaps also produces to a less 
-extent good oysters, being itself a natural ground. 


19582. Where an oyster is, so to speak, put into 
quarantine, have you any idea as to how long a period 
‘of quarantine is necessary ?—I have no original obser- 
‘yations; I am not a bacteriologist, but I gather from 
‘the writings of Professor Klein and others that a fort- 
night is about the period it takes an oyster to get rid 
-of any germs it may happen to have about it. 


19583. You mention a fortnight on the authority of 
other people ; not as result of original. observations ?— 
Exactly. I do know that a longer period of isolation 
does not do the oyster any harm for commercial pur- 
“poses. 

12584. You say in your paper that in China you have 
‘heard of oysters being turned into intentional contact 
‘with sewage, and that they thrived well?—Well, I 
really have very little information upon that subject. I 
have heard it, and I believe it is the case, but I have 
never been on the ground. 

19585. You have no idea as to whether any disease has 
“ever been caused by such oysters in China or not ?—No. 
I know nothing about that, 


19586. Then you say the dangerous bacilli do not, as 
‘the Commission is aware, breed in the oyster as they do 
in the cockle, but have you authority for saying that 
dangerous bacilli do not breed in the oyster ?—I thought 
that was the general statement of bacteriologists who 
had studied the matter, and I thought you would 
‘probably have had evidence on that subject. 


_19587. But there again you only speak on the autho- 
tity of others P—On all matters relating to bacteriology I 
-only speak on the authority of others. 


19588. Now, supposing that there were legislation on 
‘this subject of shellfish, should you consider that it 
would be desirable to have a separate Act for Ireland, or 
that one Act for the whole of Britain would do?—The 
Trish fishery legislation has always been separate from 
the English and Scotch legislation, and I believe that 
‘it is considered that it would be convenient that it should 
remain so. I fancy great difficulty would arise in the 
ease of the drafting of subsequent Acts. Constantly 
Acts are passed which are read with others, as the ex- 
‘pression is. I think it would be very difficult to separate 
‘those which are intended to apply to Ireland and those 
‘which are not. 


18589. Then you would, in fact, prefer a separate Act 
for Ireland ?—I speak, of course, entirely as a private 
Individual in a matter of that sort, but it seems to me 
that it would be most: convenient for the general pur- 
“poses of fishery legisla{‘on. 
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19590. (Sir Michael Foster.) Public health would be 
adequately protected, would it not, Mr. Holt, if in 
granting a licence to plant oyster beds care were taken 
that the beds so licensed should be free from sewage con- 
tamination? At present the licence, I understand, does 
not take that point into consideration at all ?—I think 
pollution is not mentioned at all in any of our Acts 
relating to oyster fisheries, no doubt, because at the 
time when the Acts were passed the possibility of com- 
munication of disease by oysters was not dreamed of, 


19591. But that would be quite possible, would it not, 
to make the granting of the licence conditional on the 
place being free from contamination ?—It is a question, 
{ think, whether it would be possible to deal with the 
licence in that way under existing legislation. Of course, 
if the law were altered so as to enforce consideration of 
that matter in the granting and withdrawing of licences, 
the matter would be simple. But I should rather not 
express an opinion as to whether in the present state of 
the law such matter couid be takén into consideration at 
all. 


19592. Of course, the prevention of disease from the 
oyster beds is a sanitary matter, is it not ?—Yes, 


19593. And, therefore, naturally would fall within the 
sphere of a sanitary authority rather than a fishery 
authority ?—You mean, sir, the prevention of the sale? 


19594. Yes; or I mean, for instance, supposing legis- 
lation were brought about for the granting of licences 
only on sanitary conditions—that is to say, free from 
contamination—would not the granting of those licences 
naturally fall into the hands of the sanitary authority 
rather than the fishery authority?—As the fishery 
authority possesses every other power in regard to the 
granting of oyster licences and to the control of fisheries 
generally, it would seem most convenient that any 
additional powers should be vested in the fishery 
authority. 

19595. On the other hand, the sanitary authority. 
would have all powers’ concerning all sanitary matters, 
and therefore would it not be reasonable that they 
should have sanitary powers over oysters as well as other 
things ?—Over oysters in the market? 


19596. No, oyster layings, and soon. Would not the 
fishery interests be adequately secured if the fishery 
authorities or the fishery interest had the opportunity 
of making representations, or, if necessary, being re- 
presented on sanitary authorities dealing with oyster 
beds and the like ?—1 believe, sir, it is more a matcer of 
convenience than a matter of principle. 


19597. Well, as a matter of convenience, would it 
not to be so?—It appears to me that as the officers in 
whom such powers are vested can absolutely cancel a 
licence on certain grounds—— 

19598. But the judgment as to whether a laying 
should be closed on sanitary grounds is entirely a sani- 
tary matter; and, therefore, should be handled by a 
sanitary authority. However, as you say. ?—It is 
a matter of convenience solely, I think, sir. 

19599. Do you not think, supposing oyster beds and 
oyster layings were licensed under the conditions that 
they were free from contamination, and that it was 
made illegal to sell oysters for consumption as food 
from any other source, that that would be adequate pro- 
tection without any trouble about certificates or brand- 
ing and the like?—Such legislation would of course 
have to embrace not only the licensed beds, which are 
a comparatively small proportion, but also the char- 
tered beds, over which the Fishery Authority have no 
control, and the public beds. 


19600. Oh, it is all beds?—And also, I suppose, 
oysters that might be imported from abroad. 


19601. Yes, they would have to be taken into con- 
sideration, too, but I mean if it were illegal to sell for 
consumption oysters other than those taken from beds 
or from layings which were guaranteed as free from 
contamination, or, if imported, had been placed under 
such circumstances thait they were free from contamina- 
tion, then that surely would be sufficient safeguard for 
the public health ?—Yes, provided you could guarantee 
that the oysters had not been taken from a polluted 
bed and put for a day on an unpolluted bed and then 
sold as from that last bed. 

19602. Yes, but a prosecution would meet that diffi- 
culty, wouid it not?—I think it would be rather diffi. 

ult to make sure that the law was not evaded occa- 
sionally. ; 
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19603. But can you make sure in any case that the 
law is not evaded ?—I do not know. 


19604. If any person, I mean, were liable te prosecu- 
tion for selling under false pretences oysters 2—Yes, 
if it were made quite clear that any evasion of the 
spirit of such legislation was an offence against it, there 
would be very admirable protection of the public. 


19605. (Colonel Harding.) I should like to ask you, 1n 
reference to one paragraph in your interesting paper. 
You say that the Commission is aware, or you presume 
that the Commission is aware, that, so far from being 
harmful to the oyster, a certain amount of sewage Is 
actually beneficial. Do you know of any evidence bear- 
ing on the beneficial character of sewage to oysters / 
That is to say, of any case where oysters are deliberately 
put in the midst of sewage contamination for the pur- 
pose of fattening them?—There are many cases 1m. 
which oysters are laid in estuaries which are known to 
be very largely contaminated, and in which the oysters 
thrive exceedingly well. 


19606. Is there any evidence on that particular point? 
Because, so far as I remember, no evidence of that 
character has come before us. We have visited a num- 
ber of fattening beds which were quite distinct from 
any possibility of sewage contamination, and in which 
it was pointed out to us that the oysters were very 
fat and plump, and altogether satisfactory for the 
market, and it is something new, at least, to me, to 
learn that the presence of sewage is in this way hene- 
ficial to oysters. What evidence have you upon which 
you form this opinion ?—Well, in the case of Carling- 
ford, which appears, from what I have heard Pro- 
fessor McWeeney say to-day, to be at least under 
strong suspicion of sewage contamination, ‘the oysters 
are of exceedingly good quality, and compare most 
favourably with natural oysters of many other parts 
of the country, which are quite free from that. I do 
not wish to imply that sewage itself is a matter of great 
benefit to the oyster. 


19607. It has a sort of secondary influence that it 
promotes the growth of diatoms and other foods which 
are the natural food of the oyster ?—Hxactly. 


19608. You make a statement further, that in China 
you understand oysters are intentionally fed with crude 
human ordure, and thrive thereon excessively. What 
is the nature of the evidence for that statement ?—The 
evidence that I have is merely hearsay. I said I un- 
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derstood that such was the case. I thought possibly 
your Commission might be in a position to obtain more 
exact information on the subject. 


19609. You are unable to lead us to such evidence ?— 
I tried to find further positive information on the. sub- 
ject. I believe it is the case, but I cannot produce: 
absolute statements on the subject. 


19610. (Sir Michael Foster.) You cannot refer to any 
publication ?—No. 


19611. (Colonel Harding.) Then, although you make. 
the statement that you believe that in certain cases the: 
presence of sewage has assisted in the fattening of’ 
oysters, you have no doubt, have you, in your mind that 
the presence of sewage is an element of danger to the- 
oyster eaters P—Oh, that, of course, is absolutely certain. 


19612. You have no doubt about that ?—I have no, 
doubt. on the subject: whatever. 


19613. And your suggestion that, rather than close. 
certain layings which are of great value to the fishermen 
of different districts, it would be better to lay down, 
a regulation that oysters from doubtful layings should’ 
be relaid in safe positions; you think it is quite a 
practicable remedy ?—I think it is the only possible: 
remedy. It seems a great pity that. the fisheries that 
are dependent on these somewhat: polluted beds should 
be absolutely closed. 


19614. And you do not think, do you, that the removal! 
of oysters and the relaying of them for a period, say, of 
a month, such as you suggest, would be fatal to that 
particular oyster industry?—No; I have examined” 
oysters from Carlingford, supposing Carlingford to be 
polluted, that have as matter of fact been laid for a 
month in an absolutely clean bed in the West Coast, and 
they still were very good oysters—better, or quite as. 
good, as the best of the natives, 

19615. (Sir Michael Foster.) In your paper I think 
you give us a pretty clear statement as to the method ~ 
of granting licences ?—I handed in a statement that. was. 
prepared in the office for the Administrative officers 
who are concerned in the matter. 

19616. Yes; that we may take as the method adopted” 
in the granting of licences ?—Yes, 

19617. And I understand that in granting the licence 
no heed whatever is taken of sanitary conditions?—l’ 
should not like to say that, but I do not see in the Acts; 
any provision for such heed. 
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Sir Wiir1am Ramsay, K.C.3B., F.R.S. (in the Chair). 


Major-General CoNSTANTINE PHIPps CAREY, 0.B., R.M. 


Mr. W. H. Powknr, C.B.; F.R.S. 
Mr. F. J, Wiis (Secrefary).~ 


Also Present : + 


Dr. A. C. Hovsron. 


Dr. FH. T. BuLstRopDeE. 


Mr, J. WrencH Towss, the Clerk of the Fishmongers’ Company, called in, and Examined, 


(Mr. Wrench Towse.) You have a copy of what T have 
here. I shall be very pleased to give you all the informa- 
tion I have, but I should prefer that most of it should be 
taken as confidential. 


19618. (Chairman.) Of course you will have a copy 
of the proof later on which you will correct as you wish. 
Perhaps I may take you formally, and say you are the 
Clerk of the Fishmongers’ Company ?--I am. 


19619. You exercise, do you not, a certain amount of 
control over the selling of fish in London ?—Yes, in 
accordance with the authority of our Charter of 2nd 
James I. 


19620. Which means not merely shellfish but all fish 2 


— All fish. f 


( 
19621. That refers to Billingsgate Market, I presume ?” 
---London and suburbs. 


19622. Have you inspectors to go round and report ?— 
Yes. 

19622. And these inspectors bring you samples of the: 
various fish which is sold, or do they judge themselves 5s 
regards the fish ?—Well, they judge themselves. (Qf. 
course, in cases where they are in doubt they appeal: 
to me. 7 


19624. And they bring samples to you ?—Ye3. } 


19625. Which you then submit to some specialist ?—~- 
Yes, shellfish. 
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19626. Shellfish 7—Yes. 


19627. Then do you find that you often have to take 
zaction in the matter ?—-Latcly, yes. 


19628. Since the oyster scare ?—Since the oyster 
-gscare. I may say that prior to this last scare we com- 
menced to make inquiry of the various oyster layings 
-around the coast, and unfortunately the scare at Ems- 
worth arose, and then we took more drastic measures to 
-endeavour as far as possible to prevent the sale of such 
oysters as we found upon proof--that is to say upon 
-analysis—to be polluted. 


19629. Have you any control of the vyster beds ?— 
None at all. 


19630. In judging of the shellfish as regards their con- 
‘tamination, do you trust entirely to bacteriological evi- 
«donee ?—No, certainly not. We take into consideration 
-the surroundings. 


19631. You send inspectors to examine the spots ?— 
Yes. It is not necessary to occupy all your time, but 
“these are the reports of inspectors. (xhibiting bundle of 
papers). 

19632. Of the various oyster layings which they have 
sexamined ’—Yes. 


19633. You get a clue to the contamination of the shell- 
fish, I suppose, by the samples you obtain from Billingsgate 
Market ?—Not always, sometimes there, but sometimes 
‘we know where these beds are, and we look at the sur- 
roundings, and we think it is desirable that these shall be 
inspected first, before the sale is allowed to be continued. 


19634. Do you ever condemn shellfish withovt knowing 
‘where they come from? Do you sometimes act on a 
bacteriological examination alone ?—No, I cannot say 
that we know from whence all these fish come ;.we can 
rveasily ascertain. 


19635. Are you troubled with foreign shellfish ?—Yes, 
we have some from Holland; not so much, of course ; 
‘there are the French oysters, but they are generally relaid, 
rand mussels. 


19636. Mussels, too ?--There have been very serious 
questions both in regard to cockles and mussels during 
the last few months. Practically they are all polluted, 
-and we have been considering how we can allow these to 
be sold, and yet have the public health protected, and we 
thave been experimenting. JI may say for some months 
past I have been endeavouring to get the Leigh cocklers 
ito be more cleanly in their habits, and also to boil the 
-cockles for a longer period. Usually they boil them only 
sufficiently long so that the fish come readily away from 
the shell. 


? 

19637. We have seen that ?— Well, just recently 
within the last ten days, we have tried to see whether 
ssteaming would be more efficacious than boiling, and we 
find that if the cockles and mussels are steamed for five 
minutes they are abso.utely sterilised, and in that con- 
‘dition we consider that they are fit for consumption. 


19638. Then in the case of cockles and mussels you 
obviously rely upon bacteriological examination ?-—Yes, 


19639. And have hacillus coli been found ?—Yes, 

19640. And other sewage organisms ?—Yes, 
‘streptococci and enteritidis sporogenes. 

19641. Do you consider that the grounds, I suppose in 
‘the neighbourhood of the Lee, at the mouth of the 
Lee where these cockle and mussel beds are, are fol- 
‘luted ?—Sewage is passing over. 

19642-3. (Major General Carey.) On the flood as well ?— 
Scarcely is the ebb over before the young flood commences, 
eand it curls in here, round these points here, and gradually 
fills up here to Hadleigh Ray and higher, and therefore 
it has not got the young flood, but nevertheless, after a 
while all this portion is covered. 

19644. (Chairman.) Then you do not trust to bacterio- 
dogical examination alone, I think ?7—No, not entirely. 

19645. Simply by an examination of the grounds ?— 
Simply the physical circumstances of the surroundings. 

19646. And you find that the two pieces of evidence 
corroborate each other ?—We do. 

19647. I see you have a large number of investigations 
‘by Dr. Klein ?—Dr. Klein has analysed all for us. 


19648, All }—Yes. 
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19649. Can you take legal proceedings ?—No: 


19650. You speak of legal proceedings being under 
consideration by the Cleethorpes Council?—That is 
a case which is noW pending. The Cleethorpes 
oyster beds were condemned by us, and we wrote 
to all the oyster planters saying that we could 
not allow any of these oysters to be sold in the London 
markets, and we gave notice to the Medical Officers 
of Health for Sheffield, Cleethorpes, and Grimsby and 
other bodies, ete. One of the planters, we understood, 
notwithstanding that notice, continued to sell. I wrote 
down to the Medical Officer of Health, informing him. 
One of the Company’s officers purchased some of the 
oysters and the Local Sanitary Inspector, obtained a 
magistrate’s order to destroy them, and upon that, in 
accordance with the terms of the Public Health Act, 
he applied for a summons That summons was made 
returnable; I do not know what day, but no doubt 
it is within the next few days now; and I hope that this 
will be the first case under the Public Health Act. I 
was told incidentally the other day by a member of 
the Cleethorpes Council that the Town Clerk and others 
feared that the law was scarcely strong enough, and pro- 
bably they would fail. I said nevertheless “go ahead, if 
you win, you will set the Public Health Act in motion. 
If you fail, it shows that it is not strong enough, and 
therefore it will do good either way. So far as I know, 
they are persisting in this case, and this is the first case 
that we have yet been able to, or the company have 
yet been able to get through. We had a case in Col- 
chester, Wivenhoe, which you will see somewhere here, 
where a similar action was taken, and a summons 
granted and the day it was made returnable, they 
withdrew from the case on condition that the merchant 
closed the pit whence the oysters were taken and paid 
the legal expenses. We pressed hard, and offered to pay 
expenses, but we could not get them to go on. And then 
I complained to the Local Government Board, and wrote 
to them, and they wrote down rather a stringent letter, 
but to no effect. 


19651. But what is the ultimate appeal, supposing a 
fish merchant in London insists upon selling diseased 
fish ?—We have absolute power in London of seizing. 


19852. You seize ?— Absolutely, we have drastic 
powers under our Charter, but we cannot prosecute. 
There is no question if we consider the fish unsound, 
unfit for food; we say so, and take it and destroy it. 
We contract with a manure contractor to take the fish 
away from Billingsgate Market. Before putting it 
into his barge, we put carbolic acid on it. 


19653. So as to disinfect ?—So as to absolutely destroy 
it. 

19654. (Major-General Carey.) How do you decide 
whether it is unwholesome for food ?—If fish, of course, 
the appearance of the fish. There are various indications 
showing there is no doubt about that. The appearance 
of the bone, or the eyes, or the nature of the fish 
generally. In regard to shellfish, of course, we should 
probably have to go to Dr. Klein first. If we know 
that it comes from a bed which we consider polluted, 
we should say. ‘‘ You must not sell this until we get a 
bacteriological examination.” Andif that analysis and 
examination prove that these are unpolluted, we allow 
them to be sold; if not, we issue an order. But we. 
have said this, “we know these are from a polluted 
source; we do not think it isnecessary to have a fur- 
ther analysis taken: if you take our advice, you will 
return them to the beds; as we shall not allow them to 
be sold. If you do return them we shall not seize, 
but if you do not guarantee to return them we must 
take them.” 

19655. (Chairman.) And they take your advice as a 
rule ?—Yes, we are careful not to go too stringently to 
work. That is to say, we like to be absolutely sure of 
our facts before taking action, because we should not like 
at any moment to be upset as it would do us a great 
deal of harm, apart from the loss to the others. There- 
fore, we rather err on the right side. 

19656—7. On the side of leniency ?—On the side of 
leniency: 

19658. You have, of course, no control over the beds ; 
have you any views as to what control should be exercised? 
—I think it is useless to allow the local authorities to 
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have any control at all; because in one case they would 
exercise it unfairly—unduly—and in another case they 
would be too lenient, because in all probability they 
would have an important mangl may say a man of some 
means, owning these beds, on the Council, and of course 
they would not dare to go against him. In the other 
case it might be that this man had a grudge against a 
man who is not on the Council and who was not in such 
a position, and he would go for him, or rather he would 
intimate to the Council that it would be desirable that 
action should be taken against B.C. Therefore, I do 
not think that would work. Besides which, until it 
is proved to the contrary I think the Public Health 
Act is sufficiently strong if made operative by the various 
local councils. But the Medical Officer of Health again 
is in that position that he dare not move. It is all very 
well for him to seize a leg of mutton, and so on, where 
he can see that it is absolutely bad, or milk, but when 
you come to shellfish it means a very big undertaking, 
and he does not like to place himself in what I might say 
is an invidious position, especially with a local council. 


19659. Supposing the authority were made sufficiently 
large so that it was not directly connected with the 
place where the layings were—such an authority as the 
Rivers Board—would that get over the difficulty ?—I think 
so, because any officer that they might appoint would be 
independent. 


19660. He has no local connections ?—He has no 
local connections, and if I may be allowed to say so, 
he would be independent of his own Board. He would 
be a man in a position of authority, otherwise you would 
not appoint him; therefore, you place him in a respon- 
sible position, and his duty should be to administer 
the directions of the Board, and, therefore, if he 
carried out his duties properly a large board could not 
interfere with him—could not, and would not. 


19661. (Major-General Carey). You can condemn the 
supply of oysters delivered in London on the grounds 
that they are unwholesome—unfit for food—but what 
control do you exercise over the supply coming from 
a known polluted source ?—Now, if you will allow me, 
I will take cockles as an instance. For instance, for 
eight months we have been endeavouring to get the cocklers, 
as I mentioned incidentally just now, to come to some 
arrangement by which they could boil the cockles for a 
definite period. We had our doubts, but it was only about 
a fortnight or three weeks ago when they were confirmed, 
A sample of these cockles was taken on a Saturday ; they 
were analysed by Dr. Klein, and found to be practically raw. 
We had known previously that a large quantity of them 
had been relaid in the Leigh Creek, which is known to be 
polluted with sewage. We sent down a notice to 
the effect that we would not allow any cockles to be 
brought into London, and for the last fortnight they have 
done nothing at all—absotutely stopped—and in the 
meantime these men have nothing to do. They are 
in a terrible state, and Dr. Klein and I and others are 
endeavouring to see if there is not some remedy; and 
we ascertained that steaming is better. I saw the 
Rey. Stuart King and three or four cocklers to-day, 
and they are going to consider the matter whether they 
will either combine or apply to the local council 
to erect a boiling house in order that they may go on. 
Dr. Klein said if the cockles were absolutely sterilised 
there would be no harm in their being sold to the 
public. In regard to oysters where the beds have 
been polluted we have written to the various owners 
informing them we would not allow them to be sold in 
London, and if we have heard that they have been 
sent elsewhere we have written to the authorities cau- 
tioning them against their being sold. 


19662, (Chairman.) What do you mean by “If they 
have gone elsewhere ?’’—If they have gone to another 
market. 


19663. (Major-General Carey.) Another locality or 
other towns ?—Another locality or other towns, yes. 


19664. (Chairman.) Are you troubled with the -possi- 
bility of oysters from a polluted part being sent elsewhere, 
and then sold from that other place ?—Ob, yes; they 
may do that; and probably, we do not know it, it is 
being done now; but the oyster merchants generally 
agreed some months ago to act entirely upon any advice 
the Fishmonger’s Company, might give. Thero was a 
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formal resolution passed, and they have generally loyally 
abided by it. 

19665. Is that to their advantage or their disadvantage 
—Their disadvantage in this sense, because if we condemn, 
them, they will accept our discretion. 

19666. On the other hand, if you do not condemn. 
them, it is a kind of recommendation ?—It is a kind of 
recommendation that they are all right. 


19667. You have read our third Report, have you not ? 
—I think so. Mr. Willis kindly gave me a copy. 


19668. It recommends, you know, the appointment. 
of Rivers Boards ?—Yes. 


19669. And you would agree with that recommendation? 
—I think that recommendation is as good as I have- 
heard, oc { could suggest. 


19670. Do you consider the duty of the Rivers Board. 
is to superintend the whole condition of the rivers in. 
the watershed ?—Yes. 


19671. And to exercise control, not merely as regards. 
sewage pollution, by the various towns on the banks, . 
but also control over the estuaries, so far as it is necessary? 
—Yes, I conclude that that Board would deal fairly 
between the various parties ; that is to say, the parties. 
infringing—pouring sewage into the rivers—on the one- 
hand, and the oyster merchants on the other. Of course, 
itis a very difficult thing, and it is just the same in London. 
The London sewage is polluting the Thames to an enormous - 
extent. The London County Council may say, ‘ Well, 
you are aware that to alter the sewage in London would 
cost millions; we cannot afford it; therefore the oyster: 
merchants must go.” Still, of course, the oyster me:chants- 
have a very large undertaking, and is it right to ruin 
them to save themselves ? 


19672. There would, of course, be a right of appeal 
from such Rivers Boards to a central authority ; that is — 
also recommended ?—Yes ; the right of appeal seems to. 
me a very proper proviso to insert, but in any question. 
of closing a bed, it is too cumbersome. I think. You — 
can provide for it, but if the bed is to be closed, it must 
be closed at once ; you should not allow it to go for oven 
two or three days. You may have an outbreak of typhoid 
in a certain area, and you have known previously from: 
inspection or otherwise that the sewage is passing through — 
certain oyster beds. Well, then, you know at once tha a 
the means of perpetuating and increasing the illness 7 
going on. ; 

19673. I think the position of affairs would be this, 
that if the Rivers Board were to condemn any beds their 
decision would be like an interdict ?—Yes. 


19674, Which would bring about an immediate closing 
of ‘any polluted districts, but the decision could be 
appealed against, and they might ultimately be retained ? 
—All you mean is, they might be absolutely closed for’ 
the time being. 

19675. For the time being, until the appeal was settled ? 
—Quite. q 

19676. And the nature of the peremptory order would 
be such, that very quick action would take place; there~ 
would be no undue delay, as in the ordinary Law Courts, 
between the closing of the bed and the appeal, so that. 
there would be no particular hardship inflicted upon the 
oyster merchant ?—Oh! not in that case. 


19677. (Major-General Carey.) Do the company t 
to exercise control over oysters supplied from abroad 
—or any kind of shellfish ?7—Oh! yes; in the case 
of mussels, of course, we cannot prevent the landing, — 
but we say, “ They are coming from a polluted source ;_ 
you must not deal in them’”’—so we stop them. Neg 
in regard to Portuguese, early this year we ascertained 
that most of the Portuguese were polluted to a considerable - 
extent, and even where they were in close proximity — 
to native oysters which showed no pollution. We could 
not understand this at all, and we have not thoroughly 
threshed it out yet; but in the meantime, I wrote to — 
the merchants and consignees, recommending that until. 
we had come to some decision, with regard to the Portu- — 
guese, it would be desirable for them, in their own interests, 
not to import any more, and our advice has been gener-— 
ally acted upon. It is a singular thing that in regard to 
the British born, Portuguese, they have been found to be~ 
quite pure or unpolluted, and the native : A 
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and the Heron Island too, and relaid here; they show 
some pollution. 


19678. Pollution is ascertained by bacteriological 
analysis ?—By bacteriological analysis. 


19679. (Chatrman.) The Portuguese oyster,of course, has 
a curious shape ?—Has a curious shape, and the question 
is whether they have the power of cleansing themselves. 
It has been proved that a flat oyster is capable of cleansing 
itself within, or not extending over 20 days. That we 
have tried naturally ; that is to say, we have taken oysters 
from Cornwall, from a polluted area, and placed them in 
water which was known to be pure, and they have come 
out at the end of 20 days perfectly unpolluted. At the 
first seven days they showed an improvement; and 
the 20 days (we did not analise in the interval) there was 
no pollution. That clearly demonstrated the fact that 
they were capable of cleansing themselves. 


19680. We have had evidence to much the same effect 
before, but only in general terms. Could you procure 
for us the specific case ; I mean the report on this particular 
case ?—Yes; 

19681. We should be very much obliged to you if you 
would ?—It was a case of Mr. Fox. He is a gentleman 
whose oysters were bad, and he put them down on his 
own bed on the east coast ; but I will give you the facts. 


19682, (Dr. Bulstrode.) Had they come from Flushing ? 
—Yes. 


19683. (Chairman.) We should like very much to 
have that definitely in evidence, because it has been often 
stated that that has been so, but I do not think that we 
have any evidence to that effect ?—Yes. 


[Copy. | 


No. 39.—Oysters from Flushing, Falmouth, taken on 
3rd February, 1903. Professor Klein reports :— 
“Extensive pollution, nearly every one has 

: B. coli conmunis.” 


No. 95.—Native oysters from layings, Stangate Creek. 
These oysters were taken from this firm’s layings 
at Falmouth and relaid at Stangate Creek for 
a week. Taken 19th March, 1903. Professor 
Klein’s report :—‘‘ One of eight contains B. coli 
communis.” 


No. 98.—Native oysters from layings, Stangate Creeks 
These oysters were taken from this firm’s layings 


at Falmouth and relaid at Stangate Creek for . 


20 days. Taken April Ist, 1903. Professor 
Klein’s report :—* None of these oysters con- 
tain either B. coli com. or B. enteritidis sporo- 
genes.” 


19684. (Dr. Bulstrode.) The reports of Professors 
Herdmann and Boyce, and also Dr. Klein, to the Local 
Government Board, but in none was that result absolutely 
obtained 

19685. (Chairman.) Yes, it would be very valuable, I 
think, if you would ?—All these experiments were labo- 
ratory experiments, were they not ?—Professor Herd- 
mann’s were, [ think. (Dr. Bulstrode.) Yes. 


19686. (Major-General Carey.) As to the Cleethorpes 
oysters which were sent to Sheffield ; how did you ascertain 
that they were polluted ?—Our own officer went down ; 
here is a statement of the Cleethorpes oysters on pages 
one and two. These were taken by our own officer and 
brought up to town and taken direct to Dr. Klein. 


19687. Several samples ?—Yes, I think five, or six; ot 
seven—Americap oysters, deep-sea oysters, Dutch natives; 
and oysters from the pit. 

19688. (Chairman.) As regards foreign oysters; how 
would you propose to deal with those—to warn the 
salesmen in London that they are condemned by you ?— 
Yes, but most of the foreign oysters are generally pur- 
chased to be relaid. 

19689. But there are some that are not, I suppose ?— 
Some are not. Well, then, in those cases we should 
warn the consignees not to import them. 

19690. In the case of the American oysters there is a 
guarantee given by the American Government that they 
are from unpolluted layings ?—Well, yes ; but, of course, 
they are mostly relaid at Fleetwood and elsewhere. 
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19691; Is there any similar guarantee given by the 
French and Dutch and Portuguese authorities ?—Not 
so far as I am aware; 


19692. Not that they are pure ?—No. 


19693. In the case of those that are not relaid, you 
simply suggest that they should not be sold ?—Certainly, 
if there be any doubt. 


19694. Forbid their sale, as a matter of fact ?—Yes; 


19695. As regards other shellfish, how do you distinguish 
between mussels which are going to be used as food and 
those which are going to be used as bait 7—I am very 
pleased that you have asked that question. There is 
great difficulty over that, and the only way that I can 
see any way out of the difficulty is this, that if they are 
cooked they should be cooked only on the one system, 
and that is by steaming for five minutes. If they are 
sold raw, then they ought to be sold on the distinct under- 
standing that no guarantee can be given by the salesmen, 
and that a printed notice to that effect should accompany 
each parcel that is sold, 


19696. That, of course, means wholesale ?—Wholesale. 


19697. But then you cannot expect the retail dealers 
to tell their customers that these mussels are polluted ?— 
No, but I think in time we should be able to get the actual 
customers to have this notice in their shops. Of course 
it is a very big industry, and mussels are used as bait as 
well as for food, and I do not see at the present time how 
it could be stopped. You see, generally. mussels are 
cooked ; even if they are bought raw they are cooked 
before being eaten by the people. 

19698. (Dr. Bulstrode.) Only very 
Very insufficiently. 

19699. Just boiled ?—Just boiled, which, of course, is 
not sufficient. 

19700. (Chairman.) But are the shops the same, in 
which mussels are sold for bait and for food? Ishould 
have supposed that the mussels that are sold for bait 
would be sold in different shops ?—Probably, but you 
say they all come from the same source. 


insufficiently ?— 


19701. From the same source, precisely ?—Yes. 


19702. But there is no possibility of differentiating 
between them except insisting that they should be cooked ? 
—That is all. There is a very large trade in mussels, but 
there is very little value in them, and I do not think it is 
fair to absolutely prohibit the sale. Use every means of 
precaution you can. Of course, if the public choose to eat 
a raw mussel they must put up with the risk. 


19703. To revert for a moment to the question of 
holding the balance between the sewage authorities and 
the fish owners, General Rivers Boards would be made 
up of the representatives of the county councils of the 
counties who happened to lie upon their banks ?—Yes. 


19704. In the case of London it would be different. 
The London County Council owns its sewers. The 
representatives of many county councils cannot be said 
to own their sewers; that is to say, they own their own 
but not each others’; hence they could take a dis- 
passionate view of the whole situation ?—Quite. The 
London County Council is a very large body, and, there. 
fore, I should say they would act impartially. 

19705. You think itis probable they would ?—Yes. 


19706. The other counties do not own sewers at all ?— 
No. 

19707. But the London County Council does own 
its sewers ?— Yes. 

19708. You think there would be no need of any special 
legislation as regards London, because of that ?—Well, 
there should be legislation if the Public Health Act is 
proved not to be sufficiently strong, but that we will see, 
perhaps, later on. 

19709. After prosecution is decided on ?—Yes, you 
see they have not acted at the present time. Dr. Murphy 
is a very energetic officer. 

19710. Have you any experience as regards the point 
whether sewage effluent—that is the effluent after purify- 
ing—and treating sewage is as deleterious as crude sewage 
when it flows over oyster beds ?—No, I have no evidence. 

19711. (Dr. Bulstrode.) Do you think it would be 
possible to relay all the Dutch oysters ; do you think 
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the trade would take that pleasantly ?—I think that 
would be almost too costly. But replying further to 
that, there is a case now in regard to French relaid at 
Hadleigh Ray. They have shown pollution, and we have 
told the owner that they cannot be sold. He said, ‘“‘ Well, 
what is to be done?” We said, **Can you move them 
anywhere ?”’ ‘* The expense is terrific ; it is not worth 
it.” I said, “ It is either one thing or the other ; can you 
not even move what you consider would be sold during 
the next few weeks, and let a fresh supply go to the pure 
beds from time to time ? That would not be so costly.” 
“Oh!” he said, ‘‘ we will try it.” And it is now about 
to be tried from Hadleigh Ray to Brightlingsea. 


19712. Those are French oysters ?—French oysters. 
19713. Do you know the oyster merchants say it 


spoils the Dutch oysters to relay them ?—No, I have 
not heard anything about that. 


19714. Notal! the American oysters are relaid, are they ; 
about half and half, is it not ?—-The majority of them is 
relaid. 

19715. The majority of those that are produced in 
certain months of the year ?7-—Yes. 
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19716. But the rest ?—Oh, quite so; they come into 
the market at once ; yes. 


19717. (Chairman.) Mr. Willis suggests that I skouid 
put to you that the Fishmongers’ Company have spent 
a large sum of money in all these proceedings ?—-We 
have; we have spent a very large sum of money in 
paying for these bacteriological examinations—analyses, 
And then there are our own inspectors who have been 
moving about the country, and so on. 


19718. You pay these inspectors ; is that part ot your 
duty as a Fishmongers’ Company ?—Well, you cannot 
say it is our duty, but under our Charter—— 


19719. You have the power ?—-We have the power. 


- 19720. And I suppose you consider it your duty to 
exercise the power ?—We consider it our duty, practically, 
to exercise that power ; but we hope we are not going 
on spending at the same rate as we have been doing this 
year ; it is rather too much. 


19721. We are very much obliged to you for your kind- 
ness in coming to give us your evidence. 
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19722. (Chairman.) Could you kindly give the 
Commission a general idea of the circumstances under 
which outbreaks of shellfish-borne illness hiave 
occurred ?—(Dr. Bulstrode.) Generally speaking, so far 
as I have been able to ascertain, in the vast majority 
of cases, where the evidence in support of the allega- 
tion has been strong, and where, moreover, the source 
or subsequent treatment of the shellfish has been care- 
fully inquired imto, such shellfish have been found 
either to have been procured from sources obviously 
liable to pollution or to have otherwise been exposed 
to contamination before consumption. 


19723. Will you furnish the Commission with some 
illustrations in respect of outbreaks of illness alleged to 
have been caused by oysters, mussels, or cockles ?—Yes, 
I have brought together some notes of such occurrences 
both in this country and abroad, and, without for a 
moment raising question as to the possibility of shell- 
fish procured from places not at first sight obviously ex- 
posed to pollution, being potent for harm, I would ven- 
ture to impress upon the Commission how much mis- 
chief might apparently be prevented were cases of ob- 
vious risk adequately and promptly dealt with. I 
would also accentuate the importance in all etiological 
inquiries of ascertaining precisely the sources and sub- 
sequent treatment of the suspected molluscs. The natu- 
ral tendency of a shellfish vendor, when challenged as 
to the source of his wares, is to mention the most re- 
puted bed or laying with which he is acquainted. An 
excellent illustration of this point was brought to my 
notice when investigating the outbreaks following the 
Southampton and Winchester mayoral banquets. I was 
told that oysters which had apparently caused a case 
of enteric fever at Ventnor had come direct from a 
bed which is relatively free from pollution, but, on 


pressing the point, and on examining the oyster mer- 
chant’s books, it appeared that, although the statement 
as to the origin of the oysters was true, such oysters 
had been deposited for a time in ponds liable in a high 
degree to become specifically polluted. The instances 
which I now propose to put before the Commission, are 
not arranged in precise chronological sequence, nor are— 
the notes in any sense to be regarded as a complete ac- 
count of the history of shellfish-borne outbreaks, or as 
an expression of opinion relative to the evidence upon — 
which the several outbreaks have been based. The 
notes are merely put together to illustrate the points © 
above referred to. 


OYSTERS. 


America. 


1. In the famous outbreak of enteric fever which 
occurred among the students of Wesleyan College, Mid- 
dletown, Connecticut, U.S.A., in the autumn of 1894, 
the oysters which were shown to have been consumed 
at the banquet which was responsible for the outbreak— 
twenty-three cases of enteric fever, with four deaths— 
were procured in the first instance from Long Island 
Sound, but they had been brought for fattening or 
‘“ plumping” purposes into a creek known as Quinni- 
piac River, where they were laid down within 100 yards 
from. the outlet of the private sewer from a house in 
which, at the time the oysters were taken up for the — 
banquet, there were two cases of enteric fever. (See 
page 152 of “ Oyster Culture in Relation to Disease.”) 

19724. That outbreak was, I believe, the one which 
first drew public attention to the subject ?—Quite so; 
but, as a matter of fact, the connection between shell- 
fish and disease had been pointed out early in the nine- 
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teenth century*. The attention of the public was, 
however, not prominently drawn to the subject until 
this Connecticut outbreak was reported by Dr. Conn. 


19725. Will you now give us some illustration of 
outbreaks in our own country?—Yes; I have made a 
collection of several cases. 


England. 

2. Dr. Newsholme, the medical officer of health of 
Brighton, has, as the Commission is fully aware, drawn. 
attention for many years past to the large amount ot 
the enteric fever occurring in Brighton, which he at- 
tributed to the consumption of oysters. These oysters 
were, at any rate, for the most part, procured from 
Southwick, where they were stored under conditions 
which rendered them obviously liable to pollution, 
specific and unspecific, by sewage. Concerning these 
ponds, I wrote as far back as 1895-6 that “the South- 
wick oyster ponds are in a most improper and unsafe 
position.” 

3. In 1897, Dr. J. M. Cook, medical officer of health 
for certain urban and rural districts in Hast Nssex, re- 
‘ported to the Local Government Board that suspicion 
attached to oysters imported into his district from out- 
side sources as having been instrumental in producing 
multiple cases of enteric fever. As a consequence of 
this information, my colleague (Dr. G. 8. Buchanan), 
one of the medical inspectors of the Local Government 
Board, was instructed to make a comprehensive in- 
vestigation into the circumstances of the outbreak, and 
he subsequently presented an exhaustive report to the 
Board upon the subject. This report is contained in 
the medical officer’s supplement to the twenty-seventh 
annual report of the Local Government Board. The 
oysters in question were procured from Brightlingsea 
Creek, concerning which I wrote in 1895-6: “There can 
be no question as to the risk to which oysters deposited 
on the Brightlingsea foreshore are liable.” Dr. 
Buchanan found the conditions practically the same in 
1897, but they have, since the date of his inquiry, been 
improved. 

4. On November 1st. 1897, Dr. Edward Sharp, Medi- 
cal Officer of Healtin of the City of Truro, made a special 
report upon an outbreak of gastro-enteritis and enteric 
fever, which occurred after a supper party on Octo- 
ber 5th, and at which raw oysters were partaken of, by 
some freely, by others sparingly, im consequence of 
doubts as to their wholesomeness. In all, seven per- 
sons partook of these oysters. 

No. 1. was taken ill on following day with diarrhea, 
and vomiting and general malaria, and on October 16th 
he was notified as suffering from enteric fever. 

No. 2 felt unwell on October 11th, and was notified 
as suffering from enteric fever on October 27th. 

No. 3 very ill on night of October 6th-7th with gastric 
fever and vomiting—soon recovered, 

No. 4 did not consider oysters fit to eat, but took a 
few and suffered from diarrhoea. 

No. 5 took a large number of oysters without incon- 
venience. 

No. 6 had diarrhoea for a week. 

No. 7 took three oysters, and next day had gastric 
fever and diarrhea. 

These oysters were taken from the foreshore at 
Malpas, and “the oysters laid down there were open 
to direct pollution by sewage from some of the houses 
in Malpas.” 

In “Oyster Culture in Relation to Disease” it states 
that “there can be no escape from the conclusion that 
oyster layings near Malpas and in the upper waters. of 
the reach below it, must be liable to contamination.” 


5. In his annual report for 1899 Dr. Blamey, M.O.H. 
of the East Kerrier Rural District, reported on an out- 
break of enteric fever (six cases, with one death) among 
the members of a shooting party at Carclew, and the 
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illness was ascribed to the consumption of oysters stored 
oft the Flushing foreshore. Only two of the six per- 
sons attacked were taken ill at Carclew ; the remaining 
four took place in different parts of the Kingdom, and 
among persons who had taken ‘a supply of Flushing 
oysters with them. 

Again, in 1902, Dr. Blamey presented a special report 
to the East Kerrier Rural District Council as to an out- 
break of enteric fever and other illness among the 
members of the officers’ mess at Bodmin. Al] those 
who partook of oysters were attacked ; those who ab- 
stained escaped. There was, presumably, as is so often 
the case in these shellfish outbreaks, mixed infection. 
The oysters, in this instance, were procured from the 
same source as those to which the Carclew outbreak 
was attributed, and this situation is, in my view, emi- 
nently unfitted for the storage of oysters. (See page 58 
of “ Oyster Culture in Relation. to Disease.’’) 


6. Dr, William Hoffmeister, Medical Officer of Health 
of Cowes, states in his annual report for 1901, when 
dealing with a case of enteric fever :—“ All the sanitary 
arrangements seemed right. It seems the patient, aged 
21 years, ate largely of oysters on November 9th ult., 
and was seized with vomiting next day, as were also both 
his parents, but to a much less degree, as they ate but 
afew. Jam told that the oysters were bought from an 
Kast Cowes fisherman, being caught in the Solent, and 
at night were placed in a box sunk overboard, and 
remaining till the morning, the said box being within 
15ft. to 20ft. of one of the East. Cowes public sewers. I 
have acquainted the Medical Officer of Health of East 
Cowes of this. The fisherman denied the truth of these 
statements to the Medical Officer of Health.” 

As tothis I can only say that the River Medina was. 
and, for all I know to the contrary, still is, used for the 
growth and fattening of oysters, and in that portion so 


_used the sewers of both East and West: Cowes empty 


themselves, as also higher up the estuary, does the 
effluent from the town of Newport. Several cases of 
enteric fever have been alleged to have been caused by 
oysters procured from this source, and I have myself 
dredged up oyster quite at the mouth of one of the 
sewers. Moreover, up to quite recently it was a common 
practice to bring oysters from some of the purest 
layings in England and to store them until wanted in a 
“float” within a few yards of one of the West Cowes 
sewers, This practice, in consequence of my repeated 
representations to the oyster merchant concerned, has. 
now, I am informed by him, been discontinued. 


6a. Dr. Elliston, Medical Officer of Health for Ips- 
wich, in his annmal report for 1900, furnishes an’ inte- 
resting illustration of the manner im which the public 
may be misled as to the origin of oysters. 

Some fishing boats were found to be moored alongside 
the quay in the Ipswich docks, the boats being arranged 
as oyster stalls on which were displayed placards bearing 
the inscription, “ Oysters, 6d. per dozen,” the object of 
the vendors being to convey the idea that the boats with 
their catch were fresh’ from the open sea. 

But, as a matter of fact, the boats were more or less 
permanently moored, and the catch was brought daily 
by rail from Brightlingsea Creek. 

The oysters on their arrival at the Ipswich docks were, 
Dr, Elliston states, “placed in tubes filled with water 
either drawn from the river near a former sewer outfall 
or from the dock itself alongside the boats. The men in 
charge assured me they never took water from the dock, 
but from what I have seen and heard this statement 
appeared extremely doubtful.” 

Several cases of enteric fever were attributed by Dr. 
Elliston to the consumption of the oysters here in ques- 
tion. 

Dr, Elliston adds, in the same annual report as that 
from which the above statement is taken : — 


“In August, 1896, I was engaged with Drs. Thresh 
and Cook in investigating an outbreak of typhoid fever 
traced to the consumption of oysters from Brightlingsea, 





In 1816 Pasquier wrote a book on “ The Oyster from the Medical Point of View.” Pasquier reported the case of a 
workman who conceived the idea of excavating a fattening bed in the moat of an old citadel into which had discharged 


for ages the sewage of the garrison. 


; This workman laid down 60,000 oysters, and after some time these oysters 
were sold, without any regard for the disgusting conditions under which they had been prepared for market. ‘ 


Con- 


sumed for the first time on September 10th, 1816, nothing happened until the 20th or 21st of the same month, but 
about that time, that is to say after the lapse of the necessary period of incubation of enteric fever, some cases of that 


disease declared themselves among the consumers. 


It is clear, too, from the literature of this subject that attacks of 


diarrhea and vomiting after the consumption of oysters were noticed in this country as early as the middle of the 19th 
century, and it would appear that in the visitation of this country by cholera in 1849 oysters were accredited with certain 


cases of this disease in Bridgwater and Taunton, 


‘ t In 1876 it was alleged that an outbreak of enteric fever which occurred 
in the Isle of Man was due to the consumption of oysters during the spawning season. 


It was, however, Sir Charles 


Cameron, C.B., M.D., who first drew the attention of the medical profession to the subject, by a paper which he read before 
a meeting of the British Medical Association assembled at Cambridge in 1880. 


6225. 


GeyZ 


Dr He PF, 
Bulstrode. 


22 Dec, 1903. 





| 
} 





YD) eos Bae 
Bulstrode. 





22 Dec. 1903. 





236 ROYAL COMMISSION ON SEWAGE DISPOSAL: 


Creck, At that time certain parts of the creek were 
polluted with sewage, but since that Brightlingsea has 
become an urban district and the pollution removed.’ 

In view of this fact I am inclined to believe that these 
foreign or Portuguese oysters are free from pollution 
when they leave Brightlingsea, but that in transit by 
rail they get somewhat damaged by laying about in bags 
on platforms in a hot July sun. On arrival at the boats 
they are laid in the tubs, which are not too clean, and 
fed on the more or less sewage-polluted water drawn 
from the river or docks.” 

7. In 1901 and 1902 Dr. Philip Nunn, Medical Officer 
of Health of Bournemouth, reported on several cases of 
enteric fever which he attributed to the consumption of 
oysters procured from storage ponds in Poole Harbour. 

Concerning these pits, which are within a few yards 
of several drain outfalls, I wrote in 1895-6 : — 

“The oyster pits in Poole Harbour must be regarded 
as amongst those which I found during the course of my 
inquiry to be exceptionally exposed to sewage pollution ” 
(see page 64, and maps Nos. 17 and 17a of “ Oyster 
Culture in Relation to Disease ”’). , 

The condition of these ponds was in 1902 practically 
the same as when I made my inspection in 1895-6. 


8. The “Lancet” of December 6th, 1902, contains an 
interesting account by Dr. Thresh and Dr. F, L. Wood 
of oyster-borne enteric fever and other illness which 
occurred in the County of Essex. Oysters were procured 
from St, Osyth’s Creek in a position where the channel 
“is of considerable width, and apparently the only sew- 
age which directly enters the channel is from a few 
houses at St. Osyth, one and a half miles away.” The 
oysters were dredged up and placed in baskets, when 
they were taken by boat to various places on the coast, 
where they were sold to consumers or small dealers. 
The whole of the implicated oysters were sold on August 
14th and 21st, on which days the boat was at Mistley, 
and the oysters sold at this place appear to have been 
responsible for four cases of enteric fever and 21 of 
illness. Strangely enough, as Dr. Thresh remarks, 
although oysters from the same original source were 
sold elsewhere, no illness other than one case of 
diarrhea was attributed to their consumption. Dr. 
Thresh states: ‘‘ Only one possible explanation suggests 
itself to me, and that is that the river water, which is 
greatly polluted here (i.c., Mistley), may have been taken 
into the boats and injured the oysters lying in the 
bottom. This opinion is confirmed by the fact, vouched 
for by one of the patients, who says that he bought the 
last of a lot lying at the bottom of the boat, and got 
them cheaper because he took the lot. It would be 
extraordinary, however, if this peculiar condition should 
obtain on two successive visits. The owner of the boat is 
certain that no water from the river was thrown over 
the oysters.” 


9. At the end of 1902 Dr. Langdon, Medical Officer 
of Health of Winchester, Dr. Lauder, Medical Officer 
of Health of Southampton, ‘Dr. Fraser, Medical 
Officer of Health of Portsmouth, and Dr. Lockhart 
Stephens, Medical Officer of Health of Warblington, 
drew attention to a most remarkable and widely spread 
outburst of enteric fever, which they attributed to the 
consumption of oysters procured from the Emsworth 
storage ponds. These ponds have been visited by the 
Royal Commission, and their obvious liability to become 
specifically contaminated calls for no further comment 
here. The Commissioners have also had my report 
upon this outbreak before them (see also page 69 and 
maps 20 and 204 of “Oyster Culture in Relation to 
Disease ’’). 

19726. Thank you. Can you now draw our attention 
to any outbreaks which have occurred in foreign 
countries other thian America ?—Yes ; I cam put before 
the Commission instances of outbreaks which have 
occurred in France, Italy, Turkey, and New Zealand. 


France. 


10. In June, 1896, an interesting communication by 
Dr. Chantemesse on “ Oysters and Typhoid Fever” was 
brought to the motice of the Academy of Medicine in 
Paris, in which the author drew attention to a remark- 
able little outburst of enteric fever and other illness in 
the small town of Saint-André-de-Sangonis in Herault. 
The circumstances were briefly as  follows:—On 
February 15th, 1896, an oyster merchant received from 





Cette a basket of oysters which were eaten raw by 14 
persons in the town of Saint-André-de-Sangonis. All 
the 14 were taken ill, and in the six houses where the 
oysters were consumed those who did not eat the oysters 
remained well, Of the 14 persons attacked eight suffered 
gastro-enteritis, which lasted two or three days, four 
others, the youngest, who had eaten but few oysters, 
suffered from very severe symptoms, which lasted from 
15 to 25 days, and which comprised dysenteric stools, 
distended and painful abdomen, general malaise, and — 
great prostration. The remaining two persons, a girl 
of 20 and a young man of 21, were attacked with severe 
enteric fever, to which the former finally succumbed. 

The incriminated oysters were taken from a canal at 
Cette, which passes through the town and receives an 
abundance of sewage and filth. (See pages 168 and! 169 
of “ Oyster Culture in Relation to Disease ”’). 

Dr. Mosny, of Paris, in 1897, recorded the following 
outbreaks of enteric fever and gastro-enteritis which 
befell the members of a family residing near Paris, 
who consumed cysters procured direct from Cette by 
their servant, a native of that place. On Decem- 
ber 31st, 1896, and January 1st, 1897, the seven mem- 
bers of this family partook of these oysters, and on the 
evening of the latter day four members of the family 
were attacked with gastro-enteritis, vertigo, shivering, 
and diarrhoea, which lasted about 24 hours. On 
January 17th one of these persons, a young man of 17 
was attacked with enteric fever, and died on 
January 26th. (Revue d’hygiéne, December, 1899.) 


Italy. 

11. Dr. H. J. Johnston-Lavis (Monte Carlo, Monaca), 
writing some years back in the “British Medical 
Journal,” refers to numerous attacks of gastro-enteritis 
and enteric fever which occurred' among persons— 
especially newcomers—who had recently partaken of 
oysters. Sometimes the gastro-enteritis occurred alone, 
sometimes it was followed later by enteric fever, much 
in the same manner as was so abundantly exemplifled 
in the outbreaks which followed the Winchester and 
Southampton banquets. 

Dr. Johnston-Lavis found that some of the oysters — 
consumed, both in Naples and Rome, were dredged up — 
from different parts of the Italian littoral, while others | 
were brought from the Lucrine and Fusaro lakes. 
Under none of these conditions were the oysters, in his 
view, liable to specific contamination. He found, how- 
ever, that the oysters when brought to Naples were 
stored in open meshed baskets attached to a rope, and 
sunk in the Santa Lucia Harbour. “Only 18 metreg 
distant from this oyster store was the termination of 
one of the main drains, which there emptied its filth 
into this small, shallow, and: stagnant pond-like port, 
The oysters here lived and fattened in a dark, opaque, — 
sewage-laden water.” 

Apparently, however, cases of oyster-borne enteric © 
fever and other illness continued to occur after this — 
objectionable storage had been given up; but this Dr. — 
Johnston-Lavis ascribes to’ the fact that the oyster 
merchants still—at the date of this communication— 
had their stalls in Santa Lucia, and that the oysters 
coming from the purer storage places were placed in — 
tubs and buckets, “filled by water dipped up the 
nearest at hand, and, therefore, in great part composed 
of sewage.”’ h 

Corsica. 

12. In 1896—on April 21st—there took place an early 
dinner at Bonifacio, at which 16 adults sat down at — 
one table, and 12 children (ages 8—12), with two adult 
nurses, at another. 

Before the end of the repast one of the male guests 
was taken suddenly ill with colic and violent diarrhoea, 
and during the afternoon others were similarly 
affected. In the night, 14 members of the first table, 
together with the two adult nurses, were attacked with 
violent gastro-enteritis, and during the following day 
vomiting and diarrhoea persisted. 

The first person who was attacked during the repast 
recovered at the end of two days. The others were ill 
from eight to ten days, except in the case of a young 
woman, who was convalescing from influenza, and who 
was ill for over a fortnight, and an old man, who died 
after being ill for nearly a month. 

The oysters were the only articles of food consumed 
at the banquet to which suspicion could reasonably be 
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attached. All the adults, including the two nurses, 
had eaten 8—10 oysters, while the children who 
remained free from illness, had taken only two or 
three. 

The oysters came from a private oyster park at Boni- 
facio on the morning of April 21st, and it transpired 
on inquiry that on the preceding day a sewer which 
empties itself near the park had been cleaned out. 
This cleansing was performed very rarely, and the 
deposits of filth had fouled the oysters. (Revue 
d@hygiéne, December, 1899.) 

Turkey. 

13. In the Révue d’Hygiéne et de Police Sanitaire,” 
Vol. XXIV., 1902, page 872, Dr. Remlinger, Director 
of the Imperial Bacteriological Institute, records 
numerous imstances of the alleged causation of 
enteric fever by the agency of oysters at Con- 
stantinople. These oysters were procured in the 
first instance from the waters of the Golden 
Horn, the Sea of Marmora, and the Bosphorous, 
and those waters are, Dr. Remlinger thinks, by 
no means free from pollution. But it appears that in 
actual practice the oysters are not taken direct from 
these places for consumption. In order that the tax 
imposed upon fish—oysters included—may be duly 
collected, all oysters must pass through the market. 
This market is composed of two rectangular pontoons 
situated on the Golden Horn, and at the bottom of a 
small creek of stagnant water, into which the neigh- 
bouring sewers empty their contents. 


The oysters on arrival at the market are covered with 
sand or mud, and they are “washed” in the water of 
the polluted creek. During the day, too, the oysters 
are, from time to time, sprinkled over with water from 
the same source. 


New Zealand. 


14. I abstract the following passage from the last 
annual report of Dr. J. Malcolm Mason, Chief Health 
Officer of New Zealand. 


“Enteric Fever and Oysters. 


“Early this year the various district health officers 
were requested to examine the oyster beds, especially 
with regard to their possible contamination with 
sewage, the methods employed in storing oysters, and 
the condition of the wholesale and retail shops where 
they were sold. That this examination was taken none 
too soon is clearly seen by the disclosures made in the 
report. There have been at least two outbreaks of 
enteric fever traceable to pollution of the storage beds 
or uncleanly handling of oysters. In Blenheim there 
were several cases of this disease, which were traced 
to this source. Hitherto it, has been the common 
' practice for the oyster sellers to store the oysters along 
the foreshore, not only that the oysters might be handy, 
but in order that they might be fattened. It was found 
im several instances that the dealers were in the habit 
of placing them in baskets made of flax at the mouths 
of the sewers. This, I need hardly say, has been put a 
stop to. There was, in all, ten cases of enteric fever in 
Picton and Blenheim, in which oysters were the only 
thing common to the patients, and, as a matter of fact, 
no other cases occurred after the above filthy procedure 
was abolished. Although the outbreak in Nelson could 
not be traced to oysters, yet Dr. Roberts very wisely 
hhad the storage beds shifted out to the Boulder Bank, 
where there is no possibility of*their coming in contact 
with sewage. In Auckland the oysters undioubtedly, 
in the great majority of cases, were wholesome at the 
time of collection, and were contaminated during their 
‘sojourn in the shops, as will be seen by Dr. Makgill’s 
report on the Auckland District.” 


MUSSELS. 

19727. May we now have some illustrations as regards 
tmussels?—Certainly. I have compiled a few illustra- 
tions in the following notes, and I should also like to 
add that, according to the evidence which will 
be found at the end of the volume on “ Oyster 


Culture in Relation to Disease,” when I made 
in 1896 a few preliminary observations as 
to mussels that, in the majority of instances, 


where “ mussel poisoning,” as apart from enteric fever, 
has taken place, the mussels in question have appa- 
rently had opportunity of becoming fouled by sewage 
or other filth. I do not wish to lay undue stress upon 
this point, but I think it may be worth the considera- 
tion of the Commission. In the preliminary observa- 
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tions above referred to I also furnished the following 
three illustrations of mussel borne enteric fever, 
and I have now added other instances. It will, I 
think, be seen from these cases that the suspected 
mussels have been derived from localities obviously 
liable to pollution. 

15. In 1885 Dr. M. K. Robinson, Medical Officer of 
Health to the East Kent Combined Sanitary District, 
recorded in his annual report to the Broadstairs and 
St. Peter’s Urban Sanitary Authority two cases of 
enteric fever which were apparently contracted from 
the consumption of uncooked mussels procured from 
near the outfall of the Ramsgate sewer. Some of the 
mussels im question were eaten by the sister of one 
of the sufferers, and she was shortly afterwards 
attacked with vomiting and diarrhoea, but failed to 
develop enteric fever. 

16. Dr. F. Cecil Piggott, Medical Officer of Health 
of Teignmouth, recorded in 1894 certain cases of enteric 
fever as to which the evidence pointed to mussels or 
cockles obtained in proximity to the outfall drain of 
the Infectious Diseases Hospital as having been the 
means by which the disease was contracted. Dr. 
Piggott adds that, under the circumstances’ which 
obtained at the Fever Hospital during the time to 
which his observations relate, it was impossible to 
rest assured that the excreta from certain fever patients 
was efficiently disinfected. From a personal inspec- 
tion of this locality I am able to agree that mussels 
procured thereabouts must be in danger of becoming 
fouled by specifically infected excreta. 


17. From 1894 onwards Dr. Arthur Newsholme, of 
Brighton, has recorded in his annual reports cases of 
enteric fever which he regards, and wpon very strong 
evidence, as having probably been caused by the con- 
sumption of mussels. These mussels have in the main 
been, collected from beds in the New Shoreham Har- 
oour, and within a few yards of the Shoreham main 
outfall sewer, the sewage from which is not treated in 
a fashion which is in amy sense likely to arrest or 
destroy the organisms of disease. These mussel beds 
have been familiar to me for many years past, and 
J have on repeated occasions seen men collecting these 
mussels from quite near to the outfall. The conditions 
are such as to constitute a very grave danger to the 
consumers of such mussels. 


18. In 1895 uncooked mussels procured from certain 
mussel beds in the River Blyth, in Northumberland, 
situated near to the sewer outfall of am infectious 
diseases hospital, came under suspicion as having been 
instrumental—in the opinion of the medical officer 
of health of the district in which the cases occurred— 
in conveying enteric fever. Here again my own local 
inspection and inquiry showed that mussels were at 
times procured in dangerous proximity to the hospital 
sewer. 


19. In hig annual report for 1896 Dr. Jasper Ander- 
son, the Medical Officer of Health of Blackpool, drew 
attention to a small outbreak of enteric fever which he 
attributed to the consumption of raw mussels taken 
from the jetty of the Central Pier, which is but a short 
distance from one of the sewer outfalls, and he subse- 
quently reported on other cases of enteric fever 
derived, possibly, from the same source. Dr. F. J. H. 
Coutts, the present Medical Officer of Health of Black- 
pool, records in his current annual report the case of 
“ a policeman who, nine days before the onset of the 
disease, got some mussels from a man who had been 
seen to pick them from the sewer outfall pipe. He 
and a fellow-constable ate these mussels. His com- 
rade had severe vomiting and purging, which possibly 
saved him from typhoid fever, but the patient No. 53 
had a severe attack, his blood giving a very typica) 
Widal reaction.” 

20. Dr. Blamey, M.O.H., of Penrhyn, Cornwall, has 
since 1898 drawn attention in his annual reports to cases 
of enteric fever which in his view were probably to be 
accounted for by the consumption of mussels and 
cockles collected off the quay, and but a very short dis- 
tance from the Penrhyn sewer outfall. 


21. In his annual report for 1898, Dr. J. Bateley, 
Medical Officer of Health of Great Yarmouth, states that 
he has met with several instances in’ which enteric 
fever was apparently contracted from the consumption 
of mussels taken from the Yare. He refers also to his 
belief that the action of the Corporation in stopping the 
sale of such mussels in the town had apparently been 
attended with the happiest results. But in the annual 
report for the year 1900 Dr. C. H. Russel, the then 
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medical officer of health, when dealing with the subject 
of enteric fever, reports that “some few of the cases 
reported earlier in the year were clearly proved to have 
contracted infection ffom eating mussels taken from 
the river in close proximity to the sewer outfalls ; and 
it is regrettable that, notwithstanding the repeated 
warnings that have been given, people continue to 
partake of this poisonous mollusc.” 

As regards the preparation of mussels for market, 
I may perhaps add without anticipating the compre- 
hensive report which I am preparing upon the subject, 
that I am aware of several places where mussels. whiich 
have been procured from localities relatively remote 
from liability to specific pollution, but which are laid 
down on the foreshore within dangerous proximity of 
sewer and drain outfalls. 

I have also visited other localities where similarly 
the mussels are procured at long distances from any 
sewer outfall, but where such mussels prior to their dis- 
patch to market are carefully washed within a few 
yards and at times quite at the mouth of the sewer 
outfall. 

I have seen illustrations of both these practices in con- 
nection with very important branches of the mussel 
industry. 

19728. I think that if you will now give us some 
illustrations as regards cockle-borne enteric fever we 
need not trouble you further. 


COCKLES. 


22. In the summer of 1899 a remarkable outbreak of 
enteric fever took place at Exeter among children who 
had visited Exmouth in. connection with school treats, 
and who had there partaken freely of raw cockles, which 
were regarded, after a thorough investigation, as having 
been the vehicles by which the enteric fever was 
conveyed. 

Dr. G. Woodman, the Exeter medical officer of health, 
on, inquiring as to the source of the cockles in question, 
found that “a sewer, the outfall of which is situated a 
short distance above the railway station (at Exmouth), 
was discharging over the mud banks from which cockles 
are taken, and into this sewer it was admitted that the 
excreta from several cases of typhoid fever was being 
discharged, and had been for some time previously.” 
Tt seems, too, that boys were seen both gathering and 
washing cockles at the mouth of the sewer. Attention 
had also been previously drawn to this habit and to the 
risks which attended it by Dr. Arthur Kempe, the then 
medical officer of health of Exmouth. 

In connection with the matter referred to above, I 
may perhaps add, although the whole subject has been 
exhaustively dealt with by the Commission in Dr. Nash’s 
evidence, that in his annual report for 1902 Dr. John 
Woodman, the medical officer of health of Exeter, 
writes, when speaking of the decline of enteric fever in 
Exeter within recent years: “In looking for the cause 
of this very marked decline one is again brought to 
believe that shell-fish contamination must have played 
avery important part as the cause of typhoid in the city, 
and especially when, in reviewing past events, we find 
that the rise and fall of this disease in the city corre- 
sponds almost identically with the times when sewage 
was discharged in the vicinity of the cockle beds, and 
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when it was removed from the vicinity of the cockle 
beds of which we had to complain.” 


25. Within recent years past, Dr. Nash, the medical 
officer of health of Southend, has attributed a large 
number of the cases of enteric fever which have occurred 
in that borough to the consumption of Leigh cockles, 
and he has placed his views in considerable detail before 
the Royal Commission. 


Leigh cockles have also been charged with having 
caused numerous cases of enteric fever in the metropolis, 
and Dr. Allan, medical officer of the Borough of West- 
minister; Dr. F. W. Alexander, medical officer of thr 
Borough of Poplar, and others have dealt with the 
matter in their annual reports. 


~The Leigh cockles are deposited in heaps on the sides 
of Leigh Creek, where formerly they were subject to 
the risks of gross pollution by crude sewage, and where 
now they are liable to be specifically fouled by the 
effluent from the recensly-erected sewage works (see 
page 96 of “ Oyster Culture in Relation to Disease’). 
Attempts have, I believe, been recently made by Dr. 
Collingridge and others to ensure that the “ boiling” 
process to which they are subjected is adequate to 
destroy the enteric fever bacillus in the body of the 
cockle, but I am unable to state how far this excellent 
proposal has been capable of application in general 
practice. Hitherto it has been contended, both in 
regard to mussels and cockles, that anything approach- 
ing prolonged boiling renders the molluscs somewhat 
tough and uneatable. The method of “ boiling ” cockles 
varies materially in different parts of England and 
Wales, but it is not necessary that I should deal with 
the details at the present moment. 

24. Dr. G. 8S. Elliston, the medical officer of health 
of the Borough and Port of Ipswich, has drawn atten- 
tion in his annual report of recent years to numerous 
cases of enteric fever in which the evidence pointed 
strongly to cockles as the vehicle of infection. These 
cockles were collected in the upper reaches of the 
Orwell, into which is poured the practically (in so far as 
the destruction of organisms is concerned) untreated 
sewage of Ipswich, a town with a population of over 
66,000 . : 

25. Dr. W. Douglas Watson, medical officer of health 
of Leigh-on-Sea, furnishes in his annual report for 1902 
a list of the cases of enteric fever which had been 
notified in his district during that year, and comment- 
ing thereon he says: “The table of cases shows thiat 
every month in the year, except December, notifications 
were received which very definitely points to some 
source of infection constantly present, such as polluted 
shell-fish, and the cases occurring in other districts 
and traced to the consumption of Leigh cockles made 
the circumstances very strong. This was put before 
your Council, and a committee formed to consider the: 
question. A report was submitted to them which can- 
not be considered as settling the question of the cockle 
industry in Leigh. So far as I am aware, no shell-fish © 
laid in Leigh Creek have been sold since December, 
1902.” Dr. Watson’s report was received by the Locab 
Government Board at the end of April, 1903. 
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9, Great George Street, Westminster, S.W. 
May 13th, 1902. 


To the Chairman and Members of the 
Lee Conservancy Board. 


Gentlemen, 

Lee Valley Sewer Scheme. 

In accordance with the arrangements made and in- 
structions received in Mr. Corble’s letters of the 7th 
and 8th April, and in previous correspondence, I have 
now the honour to report on this scheme of main drain- 
age proposed by Messrs. Pollard and Tingle in con- 
junction with your engineer, Mr. Tween, for the pur- 
pose of protecting from contamination the flow of the 
River Lee. 

Ié is unnecessary for me to make any remarks on the 
necessity of some works being constructed to remove 
from the River Lee as far as possible the sewage and 
sewage effiuents which now find their way directly or 
indirectly into the river. 

The question has long engaged the attention of almost 
all the important bodies concerned, and I think that, 
without exception, everyone is anxious that some steps 


should be taken to remove the nuisance, and since the 


sewage of West Ham has been diverted into the system 
of the London County Council, it has become incum- 
bent on those bodies higher up the river, who at pre- 
sent send their sewage into the Lee, to formulate some 
scheme which would effect the object in view. 

To do this effectually, the various local authorities 
in the Lee Valley must combine and work together as a 
united whole, and had this been done at an earlier date 
there is little doubt that some arrangement would have 
been made ere this to attain the desired end. 

The scheme now proposed embraces an intercepting 
‘sewer, which, commencing near Waltham Holy Cross, 
_ would receive the sewage of the various districts in the 
Lee Valley, and carry it either into the main drainage 
system of the London County Council at a point a little 
east of the Abbey Mills pumping station, or, as an 
alternative, to an entirely new outfall to be constructed 
east of the River Roding and south of Ilford. 

Tt is unnecessary for me to recapitulate the descrip- 
tion of the works so ably laid before you by the gentle- 
men above mentioned. 

I have gone over the ground with them, and have 
examined in detail the plans, sections, and estimates 
which they have prepared, and which meet with my 
entire approval. Of course, as negotiations proceed, 
minor modifications may become necessary to meet in- 
dividual views, or the requirements of some or other 
of the| various local authorities whom it is sought to 
Serve, but, taken as a whole, it is a most excellent 
scheme, and one I think fraught with the fewest ob- 
jections with which I am acquainted. 

The general scheme from Waltham Holy Cross to the 
proposed pumping station at Leyton will be common 
to either of the two suggestions A or B, which deal 
more particularly with the ultimate disposal of the sew 


age either by A into the main drainage system of ihe 
London County Council, or B by means of a separate 
outfall east of the Roding, 

The advantages of Scheme A are that, at a less 
capital cost, it once for all passes the sewage into the 
London system at the nearest possible point, and would 
relieve the Lee Main Drainage Board of all future re- 
sponsibility with regard to its treatment and purifica- 
tion. 

Against this, we have to balance certain disadvan- 
tages, among the first of which is the possible, if not 
certain, opposition which the scheme would receive 
from the county borough of West Ham, due to the pas- 
sage through its district of the rising main between 
Leyton and Abbey Mills. 

As you are aware, negotiations of a more or less ten- 
tative character have from time to time been entered 
into with the Main Drainage Committee of the London 
County Council. Hitherto, that body has refused to 
entertain the subject without it was supported by the 
combined and unanimous request of all the different 
local authorities concerned, and, even then, only on 
the condition that no rainfall was included in the 
sewage discharge. As pointed out in the report which 
JT am reviewing, this restriction would necessitate the 
retention of the existing sewage works and sewage farms 
of the local authorities who now deal with the subject 
to cope with the small overflows due to slight falls of 
rain. 

But the main difficulty which I apprehend in dealing 
with the London County Council would arise on the 
subject of payment. I notice that Messrs. Pollard and 
Tingle, in their report, quote the Tottenham and Wood 
Green Act of 1891 and the West Ham Corporation, Act 
of 1893, and, although those gentlemen have worked on 
that basis, I cannot conceal from you my opinion that 
I do not believe that the London County Council will 
ever again willingly concede such favourable terms. 
That body is fully alive to the difference of rateable 
value in its own area and in the districts beyond its 
boundary, and, I feel sure, will not again willingly 
consent to outside authorities participating in the ad- 
vantages of its main drainage system on the same 
economical terms of rating at which it is able to deal 
with the question within its own county area. Besides 
which it must be remembered that the London County 
Council have already commenced the construction of 
large works to deal with the increased population 
within its own area, which ultimately will involve an 
additional capital expenditure of about £2,000,000 ster- 
ling. Taking, therefore, these two considerations into 
account, I feel that it would be imprudent to assume 
that the main drainage rate which would have to be 
paid to the London County Council will remain at its 
present low figure. 

Looking now to Scheme B, which proposes to estab- 
lish a new outfall eastwards of the River Roding, we 
have the disadvantage that the first capital expenditure 
would be larger than in Scheme A; against this we 
may balance the avoidance of the opposition of West 
Ham and obtain the advantage of being able to deal 
with all the smaller falls of rain fram the roofs and 
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backyards, and, at the same time, secure. ourselves 
against the unknown, but certain increase In the an- 
nual charges which no doubt from time to time would 
have to be paid to the London County Council. 

Besides its other advantages, Scheme B is capable in 
the future of modifications and extensions, which 
would not be possible if Scheme A were adopted, and, 
under any circumstances, should am increased quantity 
of sewage be discharged in the future into the London 
County Council system, it would, no doubt, involve 
further negotiations, and possibly increased contribu- 

ions being demanded. 
no have very carefully considered the mode in which 
it is proposed to deal with the crude sewage on its ar- 
rival at the outfall works near Ilford, and can but say 
that it is almost exactly that which, on leaving the 
London County Council service after ten years’ experi- 
ence, I advised them to adopt in the future, with this 
important addition, that the effluent, after sedimenta- 
tion, would undergo a process of bacterial filtration. 
This system, as proposed by Mr. C. N. Tween and 
Messrs. Pollard and Tingle, I am sure, should not be 
the cause of any nuisance to the neighbourhood, 
situated, as itis, far removed from residential property, 
and it has the advantage of being capable of extension 
should necessity require, as it is surrounded by agri- 
cultural land only. 

T have gone in detail through the estimates which 
have been prepared, and, with my knowledge of cur- 
rent prices, consider them to be ample. ; 

As regards the very careful statistics of population 
and rateable value of the various districts concerned, I, 
of course, depend on the accuracy of the figures placed 
before me in the report under review, but, as far as I 
am able to judge, they appear to me to represent what, 
from my general experience, I should anticipate to be 
the facts of the case. 

Reviewing, therefore, the whole subject, I consider 
that the scheme laid before you is very good, but that 
the preponderating advantages of an independent out- 
fall, as suggested in Scheme B, far outweigh anything 
that can be said in favour of Scheme A. 

Hoping that this review of the subiect will at the 
present moment be considered sufficient,—I have the 
honour to be, gentlemen, your obedient servant, 


Auexr. R. Bryyiz, M.Inst.C.E. 
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Lee Conservancy, 12, Finsbury Circus, 
London, EK.C., Ist May, 1902. 


To the Chairman and Members of the 
Lee Conservancy Board. 


Gentlemen, 
Lower Lee Valley Main Sewerage and Sewage Disposal. 


On the 18th October last the Board passed a resolu- 
tion declaring that, looking to the polluted condition of 
the lower portion, of the River Lee, and to the necessity 
for taking the sewage of the towns and districts affected 
right out of the valley, and also to the largely increasing 
population of certain areas, the board, in conformity 
with the powers given by Section 89 of the Lee Conser- 
vancy Act, 1868, do assist the local authorities in carry- 
ing forward the Lower Lee Valley Main Sewer Scheme 
by at once preparing the necessary surveys, plans, and 
estimates, and instructing us to carry out this order. 

In pursuance of these instructions we have made the 
surveys and obtained the information to enable us to 
give effect to the order of the board, and now have the 
honour to submit plans and sections of the scheme, 
together with the following report and estimate. 

In July of last year a deputation of the authorities 
interested was received by the Main Drainage Com- 
mittee of the London County Council, at which meet- 
ing we were present. After Mr. Barnard had ex- 
plained the views of the authorities, Mr. Ward, the 
vice-chairman of the committee, who was in the chair, 
stated that certain conditions were essential if the 
sewage was to be dealt with by the Council. 


These conditions were :— 


1. Sewage to be delivered by the authorities into 
the Northern Outfall Sewer at a point which would 
not involve further pumping by the Council. 

/ 
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2. Quantity delivered to the Council to he 
strictly limited to the dry weather flow, which was 
stated to be 25 gallons per head per day. 


3. A lump sum to be paid down to the Council 
equivalent to that part of the capital amount which 
the Council has already repaid in capital expendi- 
ture. 


4. That the authorities pay the main drainage 
rate of London. 


The committee intimated that, whilst inclined to 
regard the proposal with sympathy, they must further 
consider it before they could send a reply, especially 
as it appeared the authorities were not unanimous, but 
it might be taken that if the Council consented, the 
terms would be somewhat analogous to those proposed 
to West Ham. 

At a subsequent interview we had with Sir A. Binnie, Positio 
then Engineer to the Council, he expressed the opinion intake 
that the intake should be below Abbey Mills Pumping Counei 
Station, between which point and Barking the Council 5@Wer 
are now enlarging the northern outfall sewer. 

In view of the fact that the Council held out no Twose 
hopes of taking any of the rainfall into their sewer, prepare 
we came to the conclusion that to present a scheme Submit 
which left a portion of the wet weather flow to be 
treated at the existing works and the resulting effluent 
to be discharged into the present channels would not 
fully comply with our instructions. We have therefore 
considered two schemes, the first delivering the sewage 
into the Council’s sewer, and the second, with an in- 
dependent outfall, where the sewage will be treated 
and the effluent delivered into the Thames to the east 
of Barking Creek, and we now beg to submit the two 
proposals for your consideration. 

The first is referred to in this report as Scheme A 
and the_second as Scheme B, the intercepting sewer 
between Waltham Abbey and Leyton being common to 
and identical in each. 





Scuemzn A.—Intercepting Sewer, Waltham Abbey to 
Leyton. Sewage delivered into Northern Outfall 
Sewer of the London County Council. 


The route of the sewer, together with the depths and ponte 
sizes at the various points of intake, are clearly shown [ntere 
on the accompanying plans and sections, hence but a Sewer 
very brief description is required. 

The sewer commences at Waltham Abbey Sewage 
Works, passes thence through a portion of the Royal 
Gunpowder Factory, under the Navigation River to 
the Cheshunt Sewage Works, thence along the eastern 
side of the Great Kastern Railway to the Enfield Sewage 
Works, thence by the side of the Hast London Water 
Company’s catchwater drain to Angel Road, passing 
the Edmonton Sewage Works, leaving Angel Road the 
sewer crosses the Navigation River and runs between 
the reservoirs now being constructed by the water com- 
pany, thence skirts the eastern boundary of the water ~ — 
company’s property to the Tottenham and Forest Gate 
Railway, crossing under the same through an existing 
arch, thence to the Walthamstow Sewage Works and 
the Leyton Sewage Works. The sewage from the Royal 
Small Arms Factory and from Chingford is brought 
down to the main sewer by branch sewers. . 

The sewer will be laid at a depth sufficient to allow pani 
the lowest sewers of the various authorities to deliver ize oj 
into it at the springing level by gravitation, and com- {pter 
mencing with an 18in. pipe from Waltham; the sewer 
diameter of the sewer is increased at each intake until 
it becomes 7ft. 6in. between Walthamstow and Leyton. 

In each case the enlargement is made downwards, so 
that the full discharging capacity is given at the point 
of enlargement. 4 

Manholes, where the sewer is of small diameter, and 
side entrances and ventilators where it is of large Man) 
diameter, are provided in order that access may be ands 
given to the sewer. oS 

Storm overflows will be fixed where possible, but Stom 

none will discharge into the River Lee above the intake over 
of the East London Water Company at Keids Weir. 
The overflows above this point will discharge into the 
intercepting drain of that company, which at present 
receives the effluents from Cheshunt, Enfield, and — 
Edmonton. ; 

A subsoil drain is provided for in the estimate to 
enable the water to be kept down during the construc- 
tion of the sewer. 

In proximity to the Leyton Sewage Works it is pro- a 
posed to acquire six acres of land upon which to erect pym 
a pumping station. This land is alongside the Temple gtati 
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Mills sidings of the Great Eastern Railway, so that it 
will be an inexpensive matter to construct a siding 
from the railway into this site for the delivery of coal 
and stores. 

At the end of the sewer a filth hoist will be con- 
structed for the purpose of straining the sewage. 

The intercepting sewer will deliver into a reservoir 
which will also receive the sewage from Leyton. ‘The 
bottom of the reservoir will be 20ft. below the invert cf 
the sewer. This reservoir to the invert level of the 
sewer will contain about 1,500,000 gallons, and is in- 
tended to equalise to a certain extent the maximum 
and minimum flow, so that the work of the pumps may 
be fairly uniform. 

The ultimate population provided for is three times 
the present population, except in the case of Leyton, 
where it is taken as twice, as the area at present un- 
built on will only admit of such increase, and the Royal 
Small Arms Factory, where it is estimated at 5,000 
persons. The quantity of sewage has been calculated 
at 25 gallons per day per head of ultimate population, 
and the sewer designed on the assumption that one-half 
of this daily flow comes down in six hours, that is to 
say, when running half full the discharging capacity 
of the sewer is equal to the maximum flow from a popu- 
lation nearly three times greater than the present. 

Tables Nos. 1, 2, and 3 give detailed particulars as 
to population, rate of increase, inhabited houses, 
acreage, etc., diameter, inclination, level of invert and 
discharging capacity of sewer when running half full 
at each of the intakes of the sewers from the lorai 
authorities. 

At the pumping station, boiler and engine hous:s, 
etc., will be constructed. 


The pumping plant we propose will consist of : — 
Four triple expansion condensing engines. 
Four single-acting ram pumps. 
Four Yancashire boilers for steam at high pressure ; 


together with mechanical stokers, fuel economiser, and 
all necessary feed, steam, suction, and delivery pipes 
and overhead crane. 

Hach engine and pump will force through the rising 
main 5,580,000 gallons in 24 hours, and three engines 
and pumps will be equal to dealing with the maximum 
flow from half the ultimate population with the aid cf 
the equalising reservoir ; the fourth engine and pump 
being provided as a standby in case of accident. It 
is proposed to pump continuously throughout the 24 
hours, but the night flow will only require one pump. 
The rising main, consisting of a cast-iron pipe 36in. 
in diameter, will discharge the quantity delivered by 
the pumps from the reservoir. The route proposed is 
shown on the plans, being from the pumping station 
across the Great Eastern Railway (Loughton Branch) 
into the Borough of West Ham, along Leyton Road, 
Angel Lane, West Ham Lane, Abbey Road, Manoy 
Road, tc the northern outfall sewer at the south of 
Corporation Sireet. 

Provision will be made here by a suitable arrange- 
ment of penstocks to deliver the sewage into either 
of the five sewers forming the northern outfall. 


The London County Council stipulate that no rain- 
fall shall be admitted into the sewer ; therefore it will 
be necessary to make provision at the intakes to limit 
the quantity taken in to, say, 25 gallons per day per 
head of population. The effect of this limitation will 
be that each of the authorities must retain pumping 
plant and some land at their existing outfall works, 
together with the necessary labour to deal with the 
excess over the limit in wet weather. In the case of 
Cheshunt, where the daily flow is always greater than 
the admissible quantity, expense under this head would 
be incurred daily. 

Table No. 4 gives particulars of rateable values and 


* amount produced by 1d. rate. 


In Appendix A is given an estimate of cost, together 
with a statement showing the annual sum and rate re- 
quired to pay off principal and interest for loan bor- 
rowed for 30 and 60 years. Should this scheme be pro- 
ceeded with, it would be necessary to obtain an Act of 
Parliament. and it is probable sanction would be ob- 
taine for the repayment of the loan being spread over 
a period of 60 years, except in the case of the sum re- 
quired for machinery. 

The estimate of cost amounts to £324,473, including 


6225. 


24.1 


land, easements, engineering, and cost of obtaining an 
Act of Parliament. If this sum is borrowed for 60 
years ac 34 per cent., the annual amount to be raised 
to pay off interest and principal in equal instalments 
wiit be £12,727. 

In addition to the above, there is the capital sum to 
be paid to the London County Council. In the Tot- 
tenham and Wood Green Act of 1891 this payment is 
provide:t for in Section 10, and amounts to £72,820, 
spread over a period of 58 years. In the case of West 
Ham, ihe West Ham Corporation Act, 1893, provides 
(Section 18, Sub-section 9) for this payment to be made 
on such principle and in such manner as may be agreed 
between the Council and the Corporation, and failing 
agreement to be determined by an arbitrator. 

We understand the Council in June, 1901, asked West 
Ham £113,000 to be paid in a lump sum, and arrived at 
this amount by a comparison of the assessable value to 
county rate of West Ham to that of London. 

The assessable value of West Ham to county rate in 
1900, when the sewage was admitted to the nothern out- 
fall sewer, was £1,146,407. The assessable value to 
county rate of the districts to be served by this scheme 
is about £1,372,140, and assuming the Council follows 
the West Ham precedent, the capital sum the authori- 
ties will be asked to pay will amount to about £135,250. 

If this sum is borrowed for sixty years at 3 per cent., 
the annual sum to pay off principal and interest will 
amount to £5,153. 

Adding to this annual payment that arrived at pre- 
viously for works makes a total annual payment of 
£17,880. 

The authorities will probably borrow the loan on the 
security of the district rate. 

A penny rate to district rate (Lady Day, 1902, see Rate 
Table No. 4) amounts to £4,576, therefore, to raise the required to 
annual amount of £17,880 for repaying the principal pay for work 
with interest would necessitate a 4d. rate. and capital 

to London 
: » County 
Couneil. 

To this must be added 34d., the amount of the main Main 
drainage rate of London. This rate will probably be Drainage 
charged by the London County Council upon the county Rate of. 
rate valuation, viz., £1,372,140, and the amount to be London. 
raised annually will be £18,581. This sum will have to 
be collected by the districts on the district rate valua- 
tion, and to raise it will necessitate an annual rate of 
4d. This amount should be reduced in 1929 if the 
Council do not expend more money on capital account. 

Working expenses we estimate at £7,500, necessitating 
nearly a 13d. rate. 

The total rate, therefore, amounts annually to 93d. 
for period of sixty years, or for period of thirty years to 
11d. In addition there will be the expense to each 
authority at their present outfall works of dealing and 


Capital 
payment to 
London 
Count 
Council. 


Working 
expenses. 
Total Rate. 


‘disposing of the excess over twenty-five gallons per head 


per day in wet weather. 





Scnems B.—Outfall sewer delivering to disposal works 
at Barking, and effluent discharged into the River 
Thames east of Barking Creek. 
The sewer from Waltham Abbey to Leyton, with the Waltlaig 
pumping station and reservoir, are identical with those Ab 


in Scheme A. res 


Sewer and 
Pumping 
Y poke Wine: Station. 

_ From the pumping station it is proposed. to lay a cast- Risi : 
Iron rising main, 42ins. in diameter, along part of ““'"S Main. 
Quartermile Lane, Ruckholt Road, York Road, Alexan- 
dra Road and Grove Green Road, into Claremont Road 
at its northern end, thence crossing the Loughton 
branch of the Great Eastern Railway, and terminating 
in a small chamber to be placed in the New Road at the 
north of the Leyton Generating Station, close to Cathall 
Bridge. 

At this chamber it is proposed to commence a gravi- 
tating sewer, 96ins. in diameter, and to lay the same 
along Cathall Road, Harrow Road, across Wanstead 
Flats to the north of the City of London Cemetery, 
along its eastern boundary nearly to the railway skirt- 
ing the northern side of the railway, and crossing Alders 
Brook and the River Roding, to and along Priory Road, 
Ley Road, crossing the main line of the Great Eastern 
Railway, into and along Willow Walk, Oakfield Road, 
Albert Road, and Woodlands Road, thence through 
private. land, crossing Loxford Water and Water Lane 
close to the Ilford Sewage Works, and Longbridge Road 
to the east of Fair Cross, to its termination at the pre- 
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posed outfall works on Porter’s Lodge Farm to the east 
of Upney Lane. , ; 

The rising main will carry the quantity delivered by 
the four pumps equal -to 22,420,000 gallons in twenty- 

. four hours, which, with the aid of the equalising reser- 
voir, is sufficient to deal with the daily flow of half the 
ultimate population and a proportion of rainfall. 

The 96in, brick barrel sewer will be given an inclina- 
tion of 1 in 2,640, and will, when running half full, dis- 
charge 35,280,000 gallons in 24 hours, being 13,067,225 
gallons in excess of the daily flow from the ultimate 
population. This excess of discharging capacity 
is provided to cope with the maximum flow 
from the portions of Walthamstow and Leyton, which 
cam be intercepted and conveyed to the outfall by gravi- 
tation, as explained later in this report. 

The configuration of the ground necessitates some 

. special construction at several points. These are clearly 
shown on the sections. _In two places there will be an 
arched aqueduct carrying the sewer, each aqueduct 
being about 70 yards in length. 

_The Roding,Valley is crossed by an inverted syphon, 
consisting of two cast-iron pipes each 42ins. diameter. 
The syphon is about 2,000ft. in length, and. sufficient 
head is given.to enable each pipe to discharge a little 
more than one-half free flow from the ultimate popula- 
tion at a velocity which should prevent any deposit being 
formed, but provision will be made to connect each tube 
to the low level sewer of the Ilford Council, so that, 
when necessary, one tube may be emptied at a time, and 
a man sent down to examine, clean, or repair. 

One of the Ilford Council’s sewers will have to be 
taken under the proposed sewer, and’ Water Lane, 
where it crosses, will have to be raised 8ft. in order to 
carry it over the proposed sewer. 


Lower length For the length of about. 1,270 yards at its lower end 


‘Séwer 
partially out 
of ground. 


‘Side 


entrances 
and storm 


overflows. 


Existing 
Sewer 

from 
Leytonstone 
intercepted. 


Possibility o 
intercepting 


the sewer will be partially out of ground. Here it will 
probably be necessary to buy a strip of land and to bank 
the sewer oyer with earth, soiling and seeding the same. 

Side entrances and storm overflows are provided 
where shown on the section. 


At the crossing of High Road at Harrow Green the 
existing) sewer coming from Leytonstone will be con- 
nected, and the sewage brought down by it to this point 
intercepted and conyeyed by gravitation to the Barking 
site. 

¢ It will also be possible to intercept the sewage from 
portions of Walthamstow and Leyton, by constructing 


sewage from a sewer delivering by gravitation into the chamber at 
other parts of the head of the 96in. sewer. It is not proposed to con- 


Leyton and 
Waltham- 


_ Stow. 


“Areas that 


can be 
intercepted. 
Cost of 
Pumping 
to be 
reduced. 


struct such a sewer at present, and the cost is not in- 
cluded in the estimate ; but we have prepared plan and 
section, although they are not submitted with this re- 
port. From the chamber this sewer would be taken along 
Grove Green Road to the Tottenham and’ Forest Gate 
Railway, thence keeping close to the northern boundary 
of the railway to Walthamstow Station, thence along 
‘Erskine Road, Melville Road and Forest Road, to the 
junction with Hoe Street North, thence through private 
land to the existing sewer at the end of Victoria Road 
which comes from the Highams. 

When constructed this sewer will intercept the sewage 
from the existing sewers where crossed, and convey it by 
gravitation to the 96in. sewer, the discharging capacity 
of which is sufficient to deal with the maximum flow 
from the intercepted area in addition to the quantity 
pumped. 

The areas that can be intercepted by this means are 
those portions of Leyton and Walthamstow lying to the 
east and north-east of the line of route, 

By this means the annual cost of pumping will te 
much decreased, but at present we do not think the 
population is sufficient in the proposed intercepted 
area to warrant the expense of constructing the sewer. 


Rainfall, 


The districts under the control of the authorities 
interested are drained, we understand, upon the 
separate system, the rainfall from the back roofs of 
the houses and paved yards at the rear only being 
admitted to the sewers. 


The average number of persons per house of the 
present population is 5°7. Therefore, on the same 
ratio, when the population reaches 444,255, being half 
the ultimate, the number of inhabited houses will be 
77,062. Taking the area of the back roofs and paved 
yards at 1,000 sq. ft. per hozige, the area for half the 


ultimate population delivering the rainfall to ‘the 
sewer and to the reservoir will be 1,800 acres. 


Before the storm overflows come into action the 
sewer will be full for a considerable distance. The 
storage capacity of sewer and reservoir up to the level 
of the lip of the lowest, storm overflow is 7,594,663 
gallons. ‘With four pumps running and the sewer 
receiving the sewage from 444,255 persons, and the 
rain from 77,062 houses, or 1,800 acres, falling con- 
tinuously at the rate of 4 im. in 24 hours, it will be 
20 hours before the overflows come into action. With 
4 in. of rain falling in one hour on; the 1,800 acres ot 
roofs and yards, it will he 50 minutes before the over- 
flows discharge. . 

For the ultimate population off 888,511 the 
number of houses will be 155,000, and the total area 
of roofs and yards 3,560 acres. 


With the sewage from this population and the rain 
from this area falling continously at the rate of % in. 
in 24 hours, the storm overflow will not come into 
action until after 10 hours, providing the rising main 
and pumping machinery are duplicated. 

The 96-in. sewer from Leyton to Barking will 
scarcely be affected by the rainfall, as the bulk of tha 
quantity delivered to it has to be pumped, and the 
flow is thus restricted. 


Outfall Works. 


It is proposed to acquire an area of 120 acres, as 
shown on the plan, for the purpose of carrying out the 
work of purifying the sewage. 

The soil is generally ight loam on the surface, with 
a gravel subsoil. 

It is proposed to construct open subsidence tanks of 
sufficient capacity to contain the daily dry weather 
flow from a population equal to one-half of the ulti- 
mate population. The sludge obtained from the sub- 
sidence in these tanks will be withdrawn as it becomes 
necessary and disposed of upon the lower part of the 
land. ‘The sewage will pass over a weir from these 
tanks on to twelve artificial filters or contact beds. 
These beds will be constructed of concrete and filled 
with the material excavated during their construction 
after it has been screened. 

The beds will be filled and emptied in succession 
automatically twice in the 24 hours, sufficient time 
being given for aération between the fillings. 

The effluent water, upon leaving the contact beds, | 
will be delivered through a cast-iron pipe into the - 
River Thames below low water. 


The level of the outlet from the filters is 16 ft. 
above Ordnance Datum. They will therefore dis- 
charge at any state of the tide. 


From our experience elsewhere, it is anticipated that 
this treatment will remove the whole of the suspended 
matter in the sewage, and that a purification of about 
80 per cent. will be obtained uniformly. This we con- 
sider sufficent, as the effluent enters a large body of 
tidal water. The area of land proposed to be acquired 
will permit of the extensicn of the tanks and contact 
beds as it may ‘become necessary from the increase of 
population. There is also a large area of land in the 
immediate neighbourhood that could be acquired and 
made available for the disposal of additional sewage if 
required at any future time. 


An estimate of cost is given in Appendix B amount- peti 
ing to £643,453—for works, machinery, land, ease- 
ments, engineering and cost of Act. 

If the sum is borrowed at 54 per cent. for 60 years 
(machinery for 30 years) and paid off in equal annmal. 
instalments vf principal and interest, the amount re- 
quired per annum will be £24,952—equal to a 54d. 
rate on the present rateable value. The working ex- 
penses are estimated at £12,000 per annum, necessitat- 
ing a 2sd. rate. 

The total rate required will therefore be 8d. for Rate 
period of 60 years, or for period of 50 years, 10d. : 

It must be borne in mind that if this scheme be Savi 
adopted each, authority will be relieved of all expense Aut 
at their existing outfall works, and the land now used by ® 
for farms can be disposed of. Far 








ex 
Table No. 1 gives the annual cost of working the the 
present outfall works, and Table No. 4 the amount pro- se 
Vo 
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now costing each*authority per annum the rates as fol- 
lows :— 


duced in the present year by 1d. rate to each authority, 
from which it appears the disposal of the sewage 1S 


Rate required by each authority for working expenses at the existing outfall works. 


Waltham Abbey — - - : - - - - 131d. rate per annum. 
Cheshunt - - - - 2 = : - - 497d. A “ 
Enfield = - - : i ya : - : - 107d. Bs 
Southgate - - Z : - = =a 4id. 53 A 
Edmonton - - - - = : - 2°50d. 15 a 
Chingford . - - : : a 45) °52d; b si 
Walthamstow - - é - < - = - 4°66d. “f 3 
Leyton - - - - . - - . - 3°60d. rr Pe 


to interest at 34 per cent. per annum, the dividends 
being apphed in reduction of the rates, the amounts 
thus received by each authority will equal :— 


The Royal Small Arms Factory will 
annum. 
Table No, 1 gives the area of each sewage farm. As- 


suming these are sold and the money received put out 


save £124 per 


~ ts 
wy 


wen bz 


Rate saved by Sale of Existing Farms. 


Waltham Abbey - - - - - Farm sold at £200 per acre 075d. rate per annum. 


Cheshunt - < “ - - : i is 250 A 114d. + re 
Enfield - - : - é c = ; - 300 3 162d. a di 
Edmonton — - - - - a 3 300 ‘Fi 387d. 5 ms 
Chingford - - - - 5 3 300 H 128d > 
Walthamstow - - - - - Ks 500 FS 225d Rs ss 
Leyton - - - : - - - € . 500 pve >| Se. es in 


The Royal Small Arms Factory will gain 203 acres. the total rate required will give the extra rate to cach’. 


Adding the amounts of each authority together will 
give the amount of rate saved, and deducting this from 


Rate required to be levied by each Authority after deducting amounts 
working expenses and sale of existing 


authority on the present rateable value as shown below. 


saved by abolition of present 
Farms. 
































If Loan borrowed for 30 Years. | If Loan borrowed for 6) Years. 
Annual Rate 
saved by sale 
of existing Annual Rate Annual Rate 
Farms and peal Hate required in Annual pe required in 
sm ES extinction of Lao akeerk each District eS eee each istrict, 
| ate required to | ~~ ahs on ratable CRS AOLIAELT Ss Ole assessable: 
pay present value for Fein value for 
working year 1902, in year 1902, in 
expenses. 10d addition to Sd addition to 
i present rates. a present rates. 
| 
d. a. 
Waltham Abbey - : = - 2°06 — 8 ae & 
Cheshunt - - -~— - 5°41 iE, 43 re 25. 
Poelgae ye - el 2°69 = 14 — 54 
Southgate -  - hee 3°41 | oi 63 = 4h 
Edmonton - = = - - 6°37 = 33 — 13 
Chingford - - = : ; 2°80 Pi; 1g i OF 
Wal.hamstow - - - - 6°91 — 3 — | 1 
Leyton - - eer 3°73 se) 64 44 
t | 
{ 


her 
‘icts 


e 
ded if 
ad. 

arison 


emes 


be 








If thought advisable there is no reason why the 
Urban Districts of Wanstead, East Ham, Ilford and 
Barking should not come into the scheme, but as they 
are outside the Lee Valley we have not included them. 


Briefly comparing the two schemes, A possesses the 
advantage of the authorities being relieved of the dis- 
posal and treatment of the sewage. The objections 
to A are that each authority must incur expense at 
their present works to deal with the excess over the 
quantity admitted to the London County Council 
Sewer, that the whole of the farms cannot be disposed. 
of, and that the price obtained for the portions sold 
will not be so high as in B, owing to the retention of 
the existing sewage works, and that the whole of the 
sewage is not taken out of the Valley. Even when 

allowance is made for reduction of present working ex- 
penses, étc., and sale of part of the farms, we think A 
will cost in the end more than B. 
’ B imposes on. the authorities the duty of treatment 
and disposal of the sewage at the outfall, takes all the 
sewage and rainfall (except the excessive falls) out of 
the Valley, and enables all existing works to be 
abolished and farms sold. 


6225. 


Should Scheme B be carried out, we are convinced 
there will be no pollution of the Lee south of Waltham 
Abbey, and the backwater running through Leyton and 
West Ham will benefit by the removal of the sewage 
effluents at present discharging therein. zi 


In conclusion we wish to express our thanks to the 
engineers of the East London Water Company and of 
the Great Eastern Railway, also to the engineers of the: 
various authorities for the information and assistance: 
they have given us. We regret the action of the Hd. 
monton Urban Council in declining to furnish informa- 
tion, and have, failing official statistics, obtained our 
HEU aes relating thereto from the best sources oper. 
O US. : 

We shall be 


é pleased to give further information if 
required. 


Your obedient Servants, 
C. N. Twrrn, Engineer Lee Conservancy Board. 


PoLuaRD aND TINGLE, M.M.Inst.C.E., 
51, Old Queen Street, Westminster, S.W. 
HH2 
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TABLE No. 1. 

i 

‘i, 


YEAR 1901. 





2 eS ee ee 


PARTICULARS Of present Population and Dry Weather Flow of Sewage, Wc. 





















































| 
Rate per Gallons, Area 

Population, | cent. of | Inhabited] Area of a a B foam? Oy) ae 

eee Increase Gia Mie a head of | existing Outfall 

1901. last Houses. | District. ian popu- | Sewage Wark s 

| decade. POPUaHOM< | ations as hatin segs 

Acres. Gallons. ‘Gallons.| Acres. &: 
Waltham Abbey — - - - 6,547 78 1,311 11,017 150,000 23 134 150 
Cheshunt - - - - 12,288 27°5 2,480 8,480 *415,500 34 244 747 
Royal Small Arms Factory — - 4,000 — _— — 40,000 10 202 124 
Enfield = - - - - 42,738 35°5 7,988 12,653 900,000 21°6 110 705 
Edmonton - - - - 46,899 83'2 7,806 3,890 230 $1,450 
1,625,000 26°3 

Southgate - - - 14,993 39°0 2,815 3,593 — | 41,201 
Chingford - - - : - 4,372 60 826 2,791 126,000 29 13 150 
170 Freehold 

Walthamstow - - - - 95,125 1031 16,161 4,472 2,000,000 21°3 5,600 
25 Leased 

Leyton - - - . - 98,899 56°67 17,077 2,270 2,500,000 25°3 104 4,920 
325,861 51°6 56,464 49,168 7,756,500 23°8 617 15,047 


(SSS RRS RE RRS SD SE ESS TS SRR SE EEE SS TE SS I SS ES SO 


* Flow appears to vary with height of sub-soil water. + Estimated. 











TABLE No. 2. 


Particunars of ultimate Population provided for, and quantity of sewage derived therefrom, calculated 
at 25 gallons per head. Dry weather flow. 


























ap Gallons per Gallons per 
‘al Population, | imygemenn | minute | thon 
“Waitham Abbey - - 2 e - Sl 19,641 340 | 680 491,025 
Cheshunt - - - 2 2 = z = = 36,864 640 | 1,280 921,600 
Royal Small Arms Factory - - " ma 5,000 . 87 174 _ 125,000 
Finfield - - - 2 E s F | 128,214 2,225 4,450 3,205,350 
Edmonton 
- . . - ; sail 185,676 3,225 6,450 4,641,900 
' Southgate 
“Chingford - : - - - - ; cs 13,116 228 456 327,900 
Walthamstow - - - - = = deep he 300,000 5,206 / 10,412 > 7,500,000 
Meyer. 0) ee eee ; 200,000 3,475 6,950 ~ 5,000,000 - 
888,511 15,426 30,852 22,212,675 
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TABLE No. 3. 


Particutars of Dry Weather Flow from ultimate Population and discharging Capacity of 
Sewer, Invert Levels, &e. 





| 


i 


















































Dry Weather | . : | 
how from eins ee Diam. | 
ultimate aegis be fs on | Level of Invert 
Sewer from population for | ranmiiealt of Inclination. [ 
24 hours, in full for 24 2 | at Intakes. 
Hons. | ; ‘ a | 
ne Fable No. 9, hours, in gallons. ea | | 
Feet above Ordnance 
‘ Datum. 
‘Waltham Abbey to Cheshunt - 491,025 | 999,000 18” 1 in 800 Waltham -  - 51°59 
Cheshunt to Small Arms Factory 1,412,625 | [ Cheshunt - - 42°07 
Small Arms Factory to Enfield - 1,537,625 | 3,159,000 = 30 1 in 1,000 | S.A.F. Junction 36:00 
of Branch Sewer 
Enfield to Edmonton - - 4,742,975 10,098,000 48” 1 in 1,000 Enfield - = 95°75 
Edmonton to Chingford = - - 9,384,875 | Edmonton - - 16°45 
Chingford to Wolthamstow - 9,712,775 19,593,000 72” | 1 in 2,000 Chingford June- 11°50 
| tion of Branch 
. Sewer. . 
‘Walthamstow to Leyton - : 17,212,775 34,443,000 90” 1 in 2,000 Walthamstow - 5:14 
Add Leyton received in Reservoir. : 
‘Quantity delivered to Pumping 22,212,775 “= = —* Leyton é _ 4-95 
Station. 
; RR ts ” : Leyton - - 32:22 
Leyton to Barking Gravitating — 35,280,000 96 1 in 2,640 { Barting ; ~ 20-00 
ewer. ’ 
TABLE No. 4. 
ParticuLars of Rateable Value. Amount produced by Id. Rate. 
ay oo District Rate Valuation, 
Lady Day, 1902. Lady Day, 1902. 
—- 
pas. r Amount produced 
Assessable Value. | Assessable Value. . by Id. Rate. & 
£. £. £. 
Waltham Abbey - : - - - 41,976 33,091 114 
Cheshent - * - - - - - 73,056 44,448 475 
Enfield Sat a= - - =e - 218,306 172,890 660 
Edmonton - : = - - - - 175,244 164,344 580 
Southgate - - - - - - - 105,221 99,096 305 
Pcs LN. 23,648 23,733 99 
Walthamstow - : - - - - 337,076 312,537 1,224 
eee te 207.61) oe) on 207613 1,369 
ToTAL - - - 1,372,140 1,247,752 4,576 








* Taken as District Rate, Wanstead slip area being outside Leyton for Poor Rate purposes. 


_ Note.—Nothing has been ineluded for the Royal 8mall Arms Factory as rateable value, though, doubtless, the 
Government would make a contribution to the Capital cost of the works, and, it is assumed, pay an annual amount 
for working expenses. 
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APPENDIX A. 





Estimate of Cost, and of the Annual Sum to be raised, with amount of Rate in the £ to defray the same, for 
Scheme A, delivering into the Northern Outfall Sewer of the London County Council. 





Annual Sum and Rate required to pay off Loan in equal Annual 
Instalments of Principal combined with Interest. 


If Loan is borrowed for 30 years 
at 34 per cent. 


If Loan is' borrowed for 60 years 
at 34 per cent. 





Annualsum | Rate in the £ 
(on assessable 
value to Dis- 
repay Loan iy oats as on 
a ay, 1902) 
and Interest ‘ane meh eal 
and annually to 
meet sums re- 


to be raised to 





Annual sum | Rate in the £ 


P "| (on assessable 
to be raised to alia te tee 


repay Loan | trict Rate as on 


Lady Day, 1902): 
and Interest bo be leva t 
and annually to 


meet sums re- 









































defray Working quired as set defray Working quired as set 
Expenses. out in Column 1. Expenses. | outin Column 3. 
£ 8 ad. £. 6. d. d. £ ee d. 
Main Sewer, Rising Main, Engine 262,703 -— —- 
and Boiler Houses, including 
10 per cent. for contingencies. 
Ce sna. 
Engineering, 5 per 14,385 -— - 
cent. 
Supervision during 4,000 - - 
construction, 
Cost of Act and Le. 10,385 - - . 
gal Expenses. 98.779 — —| 
Land and Easements’ - « - 8,000 - - |} 
299.473. +, |. JO.716— =e — 3°45 11,410 + - 2°49 
Machinery, -- - - #- & 25,000 - - | 1,317 - - 29 *1,317 = - 29 
324,473 -— - 17,093 -— - 3°74 12,727 - - 2°78 
: Capital payment to the London; 135,250 - - 7,125. - - 1°56 5,153 - - 112 
| ounty Council. ids geod 
‘| 450,793 Fe | kg 5°30 17,880, == 3-90 
: 
‘ 
| | ite 
il Main Drainage Rate of London, 34d. on County 18,581 -— — 4:06 18,581 —- — 4:06 
i Rate Valuation, 1,372,140/. (see Table No. 4). 
| 
Working Expenses - — - tah RL ee ate 7,500,,- — 1°64 7,500 - ~ 1-64 
i on Segeee 
| 50,299 — - 1-00 4204 43,961 "ame 9°60 
| 











Total rate per 


Total rate per 
annum = 93d. 


annum = lld. 





t 





eae 


ene eee 





* Norre.—A Loan for this purpose would only be sanctioned for 30 years. 
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APPENDIX B, 


Estimate of Cost, and of the,Annual Sum to be raised, with amount of Rate in the £ to defray the. same, for 
Scheme B, delivering te Disposal: Works, and ‘discharging the Effluent after treatment into the River Thames 
to the East of Barking Creek. 








Annual Sum and Rate required to pay off Loan in equal Annual 
Instalments of Principal combined with Interest. 





If Loan is borrowed for 30 years | If Loan is borrowed fox J0 years 





























at 3} per cent. | at 34 per cent. 
| ESTIMATE tgs 2. 3. 4. 
a OF 
Cost. 
Annual sum Rate in. the £ Annual sum Rate in the £ 
: (on assessable - (on assessable 
to be raised to | sine toiDis.” [8° be raised to vaina to THR 
repay Loan trict Rate as on repay Loan trict Rate as on 
Lady Day, 1902) Lady Day, 1902) 
oe to be levied and to be levied 
Interest and annually to Interest and annually to 
“es meet sums re- Worle: meet sums re- 
defray Working quired as set defray Working quired as set 
Expenses. out in Column 1. Expenses. out in Column 3, 
£ s. a fe ars. as d. Be ibs”. d. 
Main Sewer, Rising Main, and | 424,485 — - 
Engine and Boiler Houses, in- 
cluding 10 per cent. for contin- 
gencies. 
“Tanks, Filters and Effluent Pipe - 80,000 — | | 
Ee 2n8. 
Hngineering, 5 per 26,474 - - 
cent. \ | 
| 1 
‘Supervision ~ ~ 8,000 - - | | 
“Cost of Act and Le- 18,474 - —- 34 : 2 
gal Expenses. ws | OV goigy gf 281/01 | 
mega” en 
PHEA 
iand and Easements ~!-  - - 56,000 -— = 
613,433 - - 32,316 = — 7°06 23,372 - - 5°14 
Machinery »©« += = = > 30,000 - - 1,580 — - “34 *1,580 — - “34 
643,433 - - 33,896 — — 7°40 24,952 — -|] 5°45 
‘Working Expenses + «= - oe 12,000 ¢.25 4 2°62 12,000 - - 2°62 
45,896 -— - 10°02 36,952 -— - 8-07 
Total rate per | . Total rate per 
annum = 10d. annum = 8d. 








—— — — —— ~ — —~ ee. a 2 


'* Notge.—A Loan for this purpose would only be sanctioned for 30 years. 
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INTERCEPTING SEWER (BISHOP’S STORTFORD 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


TO HARLOW) AND SEWAGE DISPOSAL SCHEME. 





Tee Conservancy, 12, Finsbury Circus, ' 
oh fe July 8th, 1902. 


‘To the Chairman and Members of the 
Lee Conservancy Board. 


Intercepting Sewer, Bishop's Stortford to Harlow, and 
Sewage Disposal. 

Gentlemen,—In pursuance of your instructions that 
we should make the necessary surveys, prepare plans 
and estimates, together with a report upon the best 
means for intercepting the sewage from Bishop’s Stort- 
ford, Thorley, Sawbridgeworth, and Harlow, and con- 
veying it to one outfall for treatment by the most 
modern methods, we now have the honour to submit 
our report and estimate of cost thereon, accompanied 
by plans and sections. 

We have visited the outfall works of Bishop’s Stort- 
ford, Sawbridgeworth, and Harlow, and made a careful 
examination of the district, in order to ascertain the: 
best route for the intercepting sewer and the most 
suitable site for the outfall works. 

From the first it was clear that the sewer must be 
located sufficiently low to drain the houses, and yet 
kept high enough to enable the sewage to gravitate to 
the outfall works, and there command ani area of suit- 
able land for sewage disposal above flood level. 

The physical characteristics of the district are such 
as to render it extremely difficult to design a scheme 
which embraces all requirements, but, having given 
great consideration to the matter, we conclude the 
proposals now made most nearly comply with the essen- 
tial provisions at which we aimed. 

At the end of this report, Tables Nos. 1 and 2 are 
annexed, giving particulars of population, rateable 
value, working expenses at present outfalls, flow of 
sewage, diameter and discharge of sewers, etc., etc. 

The route proposed for the intercepting sewer is 
clearly shown on the plans and sections accompanying, 
this report; hence but a brief description is required. 
The sewer commences in Bishop’s Stortford, at the) 


outfall site at existing manhole in Southmill Road, close to the 


Harlow. 


Depth of 
sewer. 


boundary of Thorley Parish. Here the existing South- 
mill Road sewer will be intercepted, and the sewage 
from the existing London Road sewer will be brought 
to the intercepting sewer by a short branch, which, 
after crossing the Stort, will join at a new manhole in 
the London Road. After crossing the London Road 
the intercepting sewer will pass along the road to 
Twyford Bury, thence, leaving ihe road, will cross 
the Great Eastern Railway and pass through private 
land, skirting the western fence of the railway, .o the 
footpath near the “ Coach and Horses,” along the foot- 
path to the main road, and along the road through 
Spellbrook to the footpath leading to Tedmanbury 
Lock, along this footpath to the railway, and thence, 
skirting the railway, through private land to Kecksy’s 
Bridge, thence following as near to the western side 
of the Stort Navigation as the land will permit to 
obtain cover for the sewer to Mill Hill, Sawbridge- 
worth, along Mill Hill to Bridgefoot, thence across 
private land by Bridgefoot Farm to the Sawbridgeworth 
Sewage Works, where the existing sewers from Saw- 
bridgeworth will be connected. 

From the Sawbridgeworth outfall the sewer will pass 
through private land,. crossing Shearing Mill Lane 
and skirting round the hill to the junction of Spring- 
hall Lane with the footpath from Pishobury, along 
this path and Brook Road to the London Road, thence 
along the London Road and Rederick Lane nearly to 
the water works, thence through private land, crossing 
the Stort Navigation to the outfall site situate at the 
rear of Harlow Mill and to the north-east of the exist- 
ing Harlow Sewage Works. 


From Bishop’s Stortfort to Sawbridgeworth the sewer 
will be 18in. in diameter, with an inclination of 1 in 
1,000, and from Sawbridgeworth to the outfall 21in. 
in diameter, and 1 in 1,200 inclination. 

By reason of the rolling nature of the country to be 
traversed, the sewer is deep in several places, which 
occur, with one exception, in public roads. In Brook 
Road aud London Road for a length of 1,170 yards it 
will be necessary to lay the sewer in tunnel, whilst 
the work continues deep nearly to Rederick Lane. 
We believe much of this deep work could be avoided, 
providing the sewer was brought through Pishoburv 
Park from ‘the bottom of Springhall Lane to tne june- 
tion of Rederick Lane and London Road, and suggest, 


providing the owner will agree to accept a moderate 
sum for the easement, that this deviation b2 tried. 

Soon after leaving Rederick Lane the sewer comes Speeia 
out of ground, and will be carried across the low-lying: constr 
land and the Stort Navigation in iron tube, sup- at cro 
ported on columns, at an elevation that will give Stort 
adequate headway for the traffic on the Navigation to Navig 
pass beneath without interruption. 

The sewage from Harlow will be brought to the out- Itere 
fall site by a short extension of the existing sewer, ° Ha 
which will be connected close to the existing tanks at *°#5 
the rear of the gas works. : 

The ultimate population (see Table No. 2) is taken at Ultim 
24,286, being double the present. popul: 

The sewers ar3 designed to deal with the sewage de- Popul 
rived from an ultimate population of 20,286 persons, provi 
being double the present population of Bishop’s Stort- and di 
ford, Thorley, and Sawbridgeworth, as Harlow sewage ™S a 
is delivered separately at the outfall. When running ey ble 
full, the sewer will discharge the sewage from the ~*© 
population of 20,286, taken at 20 gallons per head, 
together with fiv2 times this quantity of rain or sub- 
soil water. 

The sewer will be low enough to drain all houses, 
except the mills and houses near Sawbridgeworth Rail- 
way Station and at Sheering Mill, but most of these 
are in the Parish of Sheering. If necessary, the sewage 
therefrom could be collected into a tank and pumped 
by a small gas engine into the main sewer. 

Storm overflows will be placed in convenient posi- Sterm 
tions, to discharge over fixed weirs, in order to prevent flows. 
the sewer being overcharged, and manholes will be! manh 
constructed at every change of direction and inclina- 
tion. 

Where the sewer is in deep ground it will be sur- Coner 
rounded with concrete to strengthen it. round 

The engineer to the Bishop’s Stortford Urban Dis- Bisho) 
trict Council has furnished us with the result of the Storti 
gaugings made in 1898 at the pumping station, which sewer: 
show that the daily flow amounted to 869,245 gallons, | 
This quantity is so large for a population of about 
7,000 persons that we asked him to gauge the flow at 
the manhole near South Mill Lock. This he did three 
times per day from drd to 7th June last, both days 
inclusive, with the result that after six hours’ rain the 
quantity was 337 gallons per minute, or at the rate 
of 485,280 gallons in 24 hours, whilst the average flow 
was 585,920 in the same period, being at the rate of 
268 gallons per minute. This average flow is about 
double what we should expect the dry weather flow to 
be, and the excess is due, in our opinion, to infiltra- 
tion of subsoil water. Whether the scheme we are 
proposing is carried out or-not, we strongly advise the 
Urban Council to have the sewers thoroughly examined, 
with a view of locating the defective lengths of sewer 
and having them repaired. 

The proposed site for the disposal of the sewage Land 
comprises the existing Harlow sewage land, No. 2, Outfa 
Parish of Latton, Ord. Survey 3,55 1897 edition, to- Work 
gether with the lower portion of the field situated be- suffici 
tween the gas works and Harlow Mill, and the field ultim: 
to the west, Nos. 69 and 68, Parish of Harlow respec- popul 
tively. The boundaries of the land’ proposed to bq : 
acquired are indicated on the plan, and the area thus 
shown is about 55 acres. We do not think so much 
land is absolutely necessary, but it is difficult, with- 
out going into the matter very exhaustively, to define 
the actual boundaries accurately, and we have there- 
fore included more than sufficient land for treating 
the sewage of the ultimate population. 

The soil consists in the higher portions of loamy goif. 
soil, sand, and gravel, and in thé lower portions of 
loam, with possibly gravel under. 

The whole of the sewage will be delivered on to this gewa: 
site by gravitation at a level of about 143ft. above gravit 
Ordnance datum; thus no pumping will be required, to out 
as the water level in the River Stort at this point is No pn 
about 133ft. above Ordnance datum. requil 

Upon this site we propose to construct subsidence Popul 
tanks and bacterial filters of sufficient capacity to vrovic 
treat the sewage from a population of 13,000 persons, in tan 
being a little more than 10 per cent. increase. above filters 
the present. When the population increases beyond = 
this number additional tanks and filters can be con- | 
structed. : 

On arrival at the outfall the sewage will be screened Subsix 
and then enter an open subsidence tank, which will tanks. 
have a capacity equal to one day’s dry weather flow of 


by 
to 


ent 


| be 


APPENDIX, 


sewage. Here subsidence will take place, and the 
sludge thus collected at the bottom will be drawn off 
as frequently as required, and disposed of upon a por- 
tion of the lower land. The tank will be divided into 
two. in order to allow the sludge being withdrawn with- 
out stopping the working. 


From the tanks the clarified sewage will flow on to 
bacterial filters, composed of screened ballast and sand. 
These filters will be about 1 acre in extent, divided into 
eight beds. The beds will be fitted with automatic 
opening and discharging apparatus, and ample rest 
time given to each for aération between the fillings. 


The bacterial filters will treat the sewage and two 
equal volumes of rain or subsoil water, being 780,000 
gallons in 24 hours. Any excess above this quantity 
will be so diluted that it can be run on plots of land 
reserved for dealing with storm waters. — 


The effluent from the filters will pass over land 
and thence into the river. 


We estimate the cost of the proposed scheme as fol- 
lows :— 


Sewers, manholes, and outfall 


works - - - - - £27,094 3 0 
Engineering and _ supervision, 

10 per cent. - - =) ety FOO oLausO 

£30,464 0 0 

Land and easements - - - 4,326 0 0 


£34,790 0 0 


249 


If this sum is borrowed at 34 per cent. for 30 years, Annual 
the amount to be raised annually to pay off interest pene to 
and principal in 30 equal instalments will be £1,844; aad ai 
to this must be added working expenses (£256), making {ro RUCTest- 


a total of £2,100. ilishiais 


A penny rate (see Table No. 1) produces £248 ; there- Rate 
fore to raise £2,100 will necessitate an 84d. rate for required. 
50 years. 


In our opinion, it will not be an equitable arrange- Apportion- 
ment to charge each authority in proportion to their ™ent of cost 
respective rateable values. It is clear Harlow is not ae Me 
interested in the sewer from Bishop’s Stortford to the #™° 707%: 
outfall, and that the dry-weather flow delivered to the 
outfall for treatment is largely augmented by 4? 
quantity of subsoil water coming from the Bishop’s 
Stortford sewers. It must also be remembered that 
each authority, with the exception, perhaps, of Thor- 
ley, must in the near future incur considerable ex- 
penditure in establishing new outfall works—in some 
instances on fresh sites—the present not being suitable 
for modern requirements, nor situated properly in re- 
spect to the district to be served. 

Suggested 


We therefore suggest the proportions given in the ®¥g 
table below as a basis to work upon. These figures are 8518 : 
arrived at by assuming that Harlow should pay one- adie a 
tenth, and the remaining 90 per cent. should be appor- 
tioned amongst the other three districts somewhat in, 
proportion to their respective assessable values to Poor 
Rate :— 


PROPORTIONAL amount to be raised by each Authority of the total amount of 2,100/. required annually to pay off 


Loan with Interest and defray working expenses. 























Percentage to be 
paid by each Annual payment Annual rate 
———— Authority of the by required by each 
total amount to each Authority. Authority. 
be paid. | 
| 
&. d. 
Bishop’s Stortford- - -~— - 72 1,512 11°28 
Thorley - - - - - - "05 105 4°20 
Sawbridgeworth - gia efit 13 273 7°38 
Harlow - eRe fe = 10 210 4°04 
ERG, Ue) = =e, 1°00 2,100 —- 





The following gives the rate required by each autho- 
rity to pay for the working expenses at the existing 
works which are given in Table No. 1:— 


Bishop’s Stortford £804=6d. rate per annum. 
Sawbridgeworth £ s0=2'16d. __,, as 
Harlow” - = £100 1°94d..| 5; My 


In addition, the existing farms at Bishop’s Stort- 
ford and Harlow can be sold. Assuming they are sold 








Vote.— For amount produced by 1d. rate, see Table No. 1. 


for £100 per acre, then Bishop’s Stortford will receive 
£10,500 and Harlow £600. Sawbridgeworth Farm. is, 
we understand, rented only. 


If the money realised by the sale of the farms is put Estimated 
out to interest at 35 per cent., then Bishop’s Stortford saving to 
will receive £335 per annum, equal to a 24d. rate, and rate by sale 


Harlow £19 10s., equal to a ‘38d. rate. of existing 
farms. 


_ Therefore, the net amount to be paid by each autho- Net rate 
rity will be :— required by 











4 es 2 pee ate each 
| guts authority to 
Deduct for Rate to be paid in pay for 
+ —- | Total Rate. existing Rates addition to works. 
saved. existing Rates, 
. d.: d. j 
. Bishop’s Stortford- - -— - 11g 8} 3 
mhaorley-  -  - | - : 4 a 4 
Sawbridgeworth - - - - 73 24 54 
WaT he - en | 4 23 13 














$225. 


LJ 


Joint Board. 


Conclusion. 
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The above arrangement appears unfavourable to 
Thorley and Sawbridgeworth, but it must be remem- 
bered that the former has incurred no exvenditure, and 
the latter but little, for sewage disposal, and also that 
the rateable value of each will be increased when a main 
sewer is available. Thorley, in the near future, must 
adopt some scheme for treating the sewage from the 
houses in Thorley Street, etc. 


If the scheme is adopted, a joint board should be 
formed, composed of representatives of the contributing 
authorities. This board would manage the outfall 
works and the intercepting sewer, leaving the internal 
drainage in the hands of the various District Councils. 


In conclusion, we wish to thank the clerks and en- 
gineers to the various authorities for the information 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


they have supplied and the assistance they have given 
us, and to assure the authorities if the above works 
are properly managed they will create no nuisance, and 
free the districts interested from all the trouble in 
respect of the effluent discharged into the river. 


We shall be pleased to give further information, and 
attend upon the various boards, if required. 


We are, Gentlemen, 
Your obedient Servants, 
C. N. Tween, 
iingineer Lee Conservancy Board. 


PottarD anp Trncie, M.M.Inst.C.E., 
51, Old Queen Street, 
Westminster, S.W. 





. TABLE No. 1. 


Present Population, Area, and Cost of Working Farms, Rateable Value to District Rate and Amount 


produced by Id. Rate. 














Annual Rateable Amount Assessable 
Population, Area of Working Value to produced by Value 
a Expenses at District ld. to to 
Ses LBS ete Pew ape at Outfall. Rate. District Rate.| Poor Rate. 
Acres. a Bee £. £. 
Bishop’s Stortford - - 7,143 1035 : Sook 33,513 134 41,471 
Thorley (portion of) *+500 - none _ $5,047 25 5,047 
Sawbridgeworth - - - 2,086 Farm is rented $80 8,923 37 14,267 
Harlow - - 2,000 6 100 14,206 52 14,206 
ae See eee + | ee, ee ee, 
11,729 nae 984 2 248 nh 

















* Estimated. 


+ For portion of parish abutting on main road between boundaries of Bishop’s Stortford and Sawbridgeworth. 


+ Loss on land sublet. 


§ Average for three years after deducting receipts from farm. 





TABLE 


No. 2. 


Ultimate Population. Quantity of Sewage. Discharge of Sewers. 





Discharge | 














hea 
Ultimate los hours at Mean flow | Cumulative epee we Diameter of Inclination. 
Population. | vat iieed™ of Sewage. | mean flow. arate Sewer. | 
Gallons per | Gallons per | Gallons per 
Minute. Minute. Minute. Inches. 
Bishop's Stortford 14,286 285,720 198 = _ ; a2 = 
Thorley : - 2,000 40,000 28 
Sawbridgeworth - : - 4,000 80,000 56 
20,286 | 405,720 | = — 
Harlow - | 4,000 £0,000 | 56 
6 585,720 338 
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LEE AND STORT VALLEYS MAIN SEWERAGE AND SEWAGE DISPOSAL SCHEME, 








LEE CONSERVANCY. 


Report and Estmarzs on the Lez and Storr Varieys Marin Sewnrace and Sewacr Disposan, by C. N. TWEEN, 


Engineer, Lee Conservancy Board, and Pottarp anp Trnerz, MM. Inst.C.E., Westminster. 


Lee Conservancy, 12, Finsbury Circus, 
London, E.C., 7th October, 1903. 


To the Chairman and Members of the Lee Conservancy 
Board. 


Gentlemen ,— 
Les anp Srort VALLEYS. 


Main Sewerage and Sewage Disposal. 


Referring to the resolution of the Board of the 6th 
February, 1903, together with previous resolutions, and 
to our reports to the Board of 1st May and 8th July, 
1902, upon the interception and disposal of the sewage 
from the Lower Lee Valley, and from Bishop’s Stortford 
to Harlow in the Stort Valley, respectively, we now 
have the honour to submit plans and sections, together 
with the following report and estimate for the intercep- 
tion and disposal of the sewage from the Lee and Stort 
Valleys : — 


In our report of May, 1902, “ Scheme B ” consisted of 
intercepting the sewage in the Lee Valley, between 
Waltham Abbey and Cheshunt to Leyton, and conveying 
it to disposal works situated in the parish of Barking, 
the effluent after treatment being discharged into the 
River Thames at a point east of Barking Creek. 


In the present report it is proposed to extend the 
intercepting sewer from Cheshunt up the Lee Valley to 
Hertford and the Stort Valley to Bishop’s Stortford. 

The present scheme is therefore an extension and 
adaptation of “Scheme B” up the Valleys of the Lee 
and Stort as far ag Hertford and Bishop’s Stortford, and 
an enlargement of the original sewer and outfall works 
to deal with the additional quantity of sewage inter- 
cepted, 

The route of the sewer, together with the depths and 
sizes at the various points of intake, are shown upon the 
accompanying plans and sections. 


From Barking to Cheshunt the route is the same as in 
“Scheme B.” From Cheshunt the sewer is continued 
along the eastern side of the railway to the “lood arches 
under the railway close to the junct*9n of the Hertford 
Branch with the main line. Here the Stort Valley 
Sewer will come in. The sewer to Hertford will cross 
under the railway (main line) through one of the flood 
arches, and continue on the east side of the Hertford 
Branch to St. Margaret’s, where*it: crosses to the west 
side, and follows the line to Ware. Here the line is 
crossed again and the sewer continued close to the rail- 
way, crossing under the New River and passing between 
the railway and the Brick Channel, carrying the effluent 
from the Hertford Sewage Works to its termination at 
those works. 

The Stort Valley Sewer, from its junction with the 
Lee Valley Sewer near Broxbourne, crosses the Lee 
Navigation and Stort Navigation, and continues on the 
south and east sides of the railway (main line) through 
Roydon, Burnt Mill, Harlow, Sawbridgeworth, and 
Thorley to Bishop’s Stortford, crossing the line at the 
level crossing carrying the road from Twyford Bury, and 
continuing along this road to the bottom of South Street, 
where the connection with the Bishop’s Stortford sewers 
will be made. 

The sewer commences at Hertford with a pipe 24in. in 
diameter, and at Bishop’s Stortford with 2lin. diameter. 
The diameter is increased at*each intake until it becomes 
8ft. between Walthamstow and Leyton. In each case 
the enlargement is made downwards, so tnat the full 
discharging capacity is given at the point of enlarge- 
ment, 

The sewer will be laid at a depth sufficient to allow 
the deepest sewer of the various authorities, whose sew- 
age is intercepted, to deliver into it by gravitatior at the 
springing level. 

Manholes, side entrances, and storm overflows are 
provided where requisite, together with ventilating 
columns. 


Be) 5, 


Throughout the County of Hertford the sewer is con- 
structed in cast-iron pipes, the change to brick barrel 
surrounded with concrete being made in the parish of 
Enfield, where the branch sewer from Waltham Abbey 
and Cheshunt enters the intercepting sewer. 

In proximity to the existing Leyton Sewage Works it 
is proposed to acquire 6 acres of land upon which to erect 
a pumping station. This land is alongside the Temple 
Mills Sidings of the Great Eastern Railway, so that it 
will be an inexpensive matter to construct a siding into 
this site for the delivery of coal and stores. 

At the end of the sewer a filth hoist will be erected for 
the purpose of screening the sewage before it reaches the 
pumps. The matter retained by the screen can be burnt 
so as to prevent any nuisance. 

The intercepting sewer will deliver into a reservoir, 
which will also receive the sewage of Leyton. The 
bottom of the reservoir will be 13ft. below the invert of 
the sewer. The reservoir is proposed so as to equalise 
to a certain extent the work of the pumps. 

From the pumping station the sewage will be forced 
through a rising main, consisting of two rows of cast- 
Iron pipes, each 42in. in diameter, to a chamber to be 
constructed in the new road at the north of the Leyton 
Electric Generating Station. 

At this chamber it is proposed to commence a gravi- 

tating sewer 102in. in diameter, which is continued to 
the disposal site at Barking by the route mentioned in 
“Scheme B,” and as shown on the plans. 
_ The special construction required, where the sewer 
is out of ground and the syphon across the Roding 
Valley, is shown on the plans and sections. The syphon 
will be constructed of two rows of cast-iron pipes, each 
48in, in diameter. Sufficient head is given to secure a 
velocity through the syphon, which would be self-cleans- 
ing, and provision is made for emptying each pipe into 
the low level sewer of the Ilford Urban District Council 
so that when necessary one length of pipe may be 
emptied, and a man sent down to examine, clean, or 
repair. 

At the crossing of High Road at Harrow Green the 
existing sewer coming from Leytonstone will be con- 
nected with the sewage brought down by it to this point, 
intercepted, and conveyed in the outfall sewer by gravi- 
tation to Barking. ® 

As stated in the report on “Scheme B,” it will be 
possible by constructing a subsidiary sewer to intercept 
the sewage from portions of Leyton and Walthamstow 
and deliver it into the outfall sewer without pumping, 
but the cost of this subsidiary sewer is not included jn 
the estimate 


The districts proposed to be served by the intercepting 
sewer may be grouped into two areas, the first being 
composed of those who deliver sewage effluent into the 
river above the intake of the East London Waterworks 
Company, and the second of those whose effluent reaches 
the river below such intake, 

The first group consists of the districts to the north of 
Cheshunt, with the addition of Waltham Abbey and the 
Royal Small Arms Factory, and the second group of the 
districts to the south of Cheshunt. i 

The quantity of sewage and rainfall to be dealt with 
has been calculated on the following basis : — 

For the districts above the intake, the dry weather 
flow of sewage is calculated at 25 gallons in 24 hours per 
head of population, and it is proposed to convey this 
quantity, together with five equal volumes of rainfall 
making 150 gallons per head, to the disposal works and 
there treat it from an ultimate population double that of 
the present, with the exception of Hoddesdon, Brox- 
bourne, and Waltham Abbey, the ultimate population 
of each of these being taken as three times the present 

For the districts below the intake the dry weather 
flow of sewage is calculated at 25 gallons per head of 
population in 24 hours, and it is proposed to convey to 
the outfall works and treat three equal volumes of rain- 
fall, making 100 gallons per‘head, from an ultimate popu- 
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lation three times that of the present, with the exception 
of Leyton, where the ultimate is taken at double the 
present. 


ON SEWAGE DISPOSAL : 


together with the size and inclination of each section of 
the sewer and the level of the invert at each junction 
where it is proposed to intercept sewage. 
































Tables Tables Nos, 1 and 2 give particulars of present popula- Table No, 6 gives the particulars of the Stort Valley 
tion, dry weather flow of sewage, and total quantity of Sewer. | 
sewage and rainfall. Similar information for the ulti- The sewers are designed to convey through the various Sey 
mate population is given in Tables Nos. 4 and 4. sections the quantities shown against each in Tables Ca? 
Table No. 5 gives the estimated quantity of sewage Nos. 5 and 6—that is, from the ultimate population 4% 
and rainfall that the intercepting sewer from Hertford with the added volumes of rainfall as set out in Tables ual, 
to Barking will have to carry between each intake, Nos. 3 and 4, and summarised below. nea 
po} 
ToraL Quantity of Sewage and Rainfall from Ultimate Population, conveyed through Sewers. 
Dry weather flow Sewage and Rain- 
District. Ultimate populaticn _ gallons fall gallons 
in 24 hours in 24 hours. 
| 
Above Intake - - | 108,100 2,702,500 16 215,000 
Below Intake- — - | 867,200 21,680,000 86,720,000 
nee Se 
975,300 24,382,500 102,935,000 
Quantit At the pumping station at Leyton, for present re- capable of lifting the sewage and rainfall from the 
propose quirements, it is proposed to construct pumping plant present population, with an increase of 10 per cent. 


to be pumped 
at present. 


TotaL Sewage and Rainfall from Present Population (See Tables No. 1 and 2). 





Dry weather flow Sewage and Rain- 











District. Present population. 
Above Intake - - - 48,300 
Below Intake - 322,400 
370,700 
| 











gallons _fall gallons 

in 24 hours in 24 hours. 
1,207,500 7,245,000 
8,060,000 32,240,000 
9,267,590 39,485,000 





Ten per cent. increase added to the quantity of sewage 
and rainfall brings the total up to 43,433,500 gallons 
as the quantity to be pumped. 

Four engines and pumps capable together of lifting 
and forcing this quantity in 24 hours through the two 
rows of rising main will be provided, together with the 
requisite engine and boiler houses, boilers, and all sup- 
plementary machinery. f 

One engine and pump will be capable of dealing with 
the dry weather flow. 


Machinery 
for present 
requirement, 


Machinery In order to deliver the 103,000,000 gallons per day from 
for ultimate the ultimate population, 10 engines and pumps, each 
population. capable of lifting 10°3 million gallons in 24 hours would 


be required, and the rising main increased to a total 
of five rows of pipes, each 42in. in diameter, and the 
syphon to five rows of 48in. in diameter. 


Storm over- The lip of the weirs at the storm overflows ati Leyton 


flows at and Walthamstow, the two lowest on the intercepting 
Leyton and sewer, are proposed to be constructed at a level of 17ft. 
A altham- — above Ordnance datum. 

stow. 


Separate 
system of 
drainage. 


Nearly the whole of the districts included in the pre- 
sent scheme are drained upon the separate system, the 
rainfall from the back roofs and paved yards at the 
rear only being admitted to the sewers. 

The average number of persons per house may be 
taken at five. Therefore, the present population, with 
10 per cent. added, being 407,770 persons, the number 


Area of roofs 
and yards 
draining to 


sewer. of houses will be 81,554. Taking the area of the back 
roofs and paved yards at 1,000 square: feet per house, 
the area delivering rainfall to the sewers for 81,554 
houses will be 1,872 acres. 

Storage Before the storm overflows came into action the sewer 

capacity of will be full for a considerable distance. The storage 

sewer and capacity of sewer and reservoir up to the level of the 

reservoir. weir of the overflow is 6,600,470 gallons, 


With rain falling at the rate of lin. in. 24 hours over Tit 
the whole of the district, and the sewer receiving the 0Vé 
sewage from a population of 407,770, being 10 per cent. Wit 
more than the present, and the rainfall from the 81,554 fa 
houses or 1,872 acres, it will be 162 hours before the ' ’ 
storm overflows come into action, providing the four 
pumps are kept running, 


Outfall Works. 


_ It is proposed to acquire an area of 230 acres, as shown 
in the plan, for the purpose of carrying out the work of 
purifying the sewage. 

The soil is generally light loam on the surface, with 
a gravel subsoil. 


It is proposed to construct open subsidence tanks of — 
sufficient capacity to contain half the daily dry weather 
flow from a population of 407,770, being an increase of 
10 per cent. on the present. The sludge obtained from 
the subsidence in these tanks will be withdrawn as it. 
becomes necessary, and by means of compressed air be 
forced over the land and there disposed of, or through 
a cast iron main into barges on the Thames, to be car- 
ried away and discharged near the mouth of the river. ' 


In the estimate we have not allowed for the cost of 
barges, as we think the land will dispose of the sludge 
for many years without creating any nuisance. 


The sewage will pass over a weir from these tanks on 
to a series of artificial filters. These filters will be 
constructed of concrete and filled with the material ex- 
cavated during their construction after it has been — 
screened. 


The beds will be filled and emptied in succession 
automatically twice in the 24 hours, sufficient time 
being given for aération between the fillings, 


APPENDIX. 


The effluent water, upon leaving the filters, will be 
delivered through a cast iron pipe into the River 
Thames below low water. 

The level of the outlet from the filters is 16ft. above 
Ordnance datum. They will, therefore, discharge at 
any state of the tide. f 

From our experience elsewhere, it is anticipated that 
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The rate required to repay the loan and interest in 
equal annual instalments and the working expenses, 
the interest being 34 per cent. per annum if the loan is 
borrowed for the following periods, will be :— 


Period for which Rate requ red 





this treatment will remove the whole of the suspended loan borrowed. annually. 
matter in the sewage, and that a purification of about 

80 per cent. will be obtained uniformly. This wecon- i Dre 
sider sufficient, as the effluent enters a large body of 

tidal water. The area of land proposed to be acquired 60 years - , ‘ . 10$¢. 
will permit of the extension of the tanks and filters as wae 

it may become necessary from the increase of the popu- 50 years - ¢ is e lid. 
lation. There is also a large area of land in the im- ‘ 
mediate neighbourhood that could be acquired and made 40 years - hs y § 113d 
available for the disposal of additional sewage if re- + 
quired at any future time. 30 years - : si A 13}d, 


Estimate. 

An estimate of cost is given, amounting to £1,066,044 
for works, machinery, land, easements, engineering, 
and cost of Act. 

If this sum is borrowed for 60 years (machinery for 
30 years) at 3$ per cent., and paid off in equal annual 
instalments of principal and interest, the amount re- 
quired per annum will be £41,346, equal to a 7°78d. 
rate on the present ratable value. The working ex- 
penses are estimated at £14,000 per annum, necessitat- 
ing a 2°63d. rate. 

Tables No. 7 and 8 give the rateable value of each dis- 
trict, and the amount produced by a 1d. rate to general 
district rate, a summary of which is given below. 





























It must be borne in mind that if this scheme be Saving to 
adopted, each authority will be relieved of all expense Authorities 
at their existing pumping stations and outfall works, by extine- 
and the land now used as farms can be disposed of. tion ot 

In addition, the intercepting drain from Ponder’s present 
End, the portion of the river flowing from Tottenham expenses at 
through. Hackney and the London County Council’s Outfall 
recreation ground at Hackney Marshes, together with Works, &c., 
the streams running through West Ham, will, by reason “* 
of the interception of the sewage, and the abolition of 
the existing large sewage farms which at present dis- 
charge sewage effluent into them, be freed from con- 
tamination, and their waters purified. 

With regard to the time required for the construction 
of the works, after the Act is obtained, three years will 
be sufficient, provided the contract is split up into sec- 
tions, and these sections proceeded with concurrently. 

In conclusion, we wish to thank the clerks and en- 
gineers of the various authorities for the information 
and assistance they have given us, and to assure the 
Board we shall be pleased to give further particulars 


C. N. Twken, 
Engineer Lee Conservancy Board. 


Assessable | re t 
Value to nas q 
District | Bae 
| Rate. | y Id. rate. 
eae £ 
Total for districts “above” 213,437 85h : 2 
Water Co.’s. Intake. if required. 
Total for districts “below” | 1,214,661 4,462 
Water Co.’s Intake. 
Total for both districts - 1,428,098 5,317 








PottarRD and Tinetz, M.M.Inst.C.E. 
51, Old Queen Street, Westminster, 


TABLE No. 1. 


Particulars of Present Population and Quantity of Sewage derived therefrom, calculated at 25 gallons per head, Dry 
Weather Flow, for the Districts whose effluents flow into the River Lee, above the intake of the East London 
Water Company. Total flow, including rainfall being calculated at 6 volumes of the Dry Weather Flow, 
































i | =. 3. 
| ' : Total Quantity of 
Population, Pry Ni eethee ae Sewage and 
24 hours at Rainfall in 24 
1901 an gallons per head. pies = & Ra 
| Gallons. Gallons. 

Reman Stortford it) Waki) ws) HS ts 7,200 180,000 1,080,000 
Thorley - - . - - - - - 500 12,500 75,000 
Spellbrook and Hallingbury - : - - = 500 12,500 75,000 
Sawbridgeworth -  — - - : - - : 2 2,000 50,000 300,000 
Harlow "ie Saas | 2,000 50,000 300,000 
Roydon, Netteswell, kc. - - - - - - | 2,000 | 50,000 300,000 
Hertford - - - . - - = = - | 10,000 250,000 1,500,000 
Ware - - - - - - - = - - 5,600 140,000 840,000 
Stanstead Abbots and St. Margarets - - - = 2,000 50,000 300,000 
Hoddesdon - - - - - - - 5,000 125,000 750,900 
Broxbourne - 2 - - . - - - - 1,000 25,000 150,000 
DE kee dl 1,000 25,000 150,000 
Waltham Abbey- - - - - - - =! 6,500 162,500 975,000 
Royal Small Arms Factory - : - - - 3,000 75,000 Narn 

48,300 1,207,500 7,245,000 
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TABLE No. 2. 


Particulars of Present Population and Quantity of Sewage derived therefrom, calculated at 25 gallons per head Dry 
Weather Flow, for the districts whose effluents flow into the River Lee below the intake of the East London 
Water Company. Total flow, including Rainfall, being calculated at four volumes of the Dry Weather Flow. 























L Pe 3. 

ar t Total Quantity of 

Population, Dry Weather Flow, Sewage an 
24 hours at Rainfall in 24 

1901. 25 gullons per head. poe DW 
Gallons. Gallons. 
Cheshunt - - - - : - - - - 13,000 325,000 1,300,000 
Enfield - - - - - - - - - 43,000 1,075,000 4,300,000 
Edmonton and Southgate - : - - : : 62,000 1,550,000 6,200,000 
Chingford - - ~ . - : - 4,400 | 110,000 440,000 
Walthamstow _ - - - - - - - - 100,000 2,500,000 10,000,000 
Leyton - - - - - . - - : : 100,000 | 2,500,000 10,000,000 
322,400 | 8,060,000 32,240,000 








TABLE No. 3. s: 


Particulars of ultimate Population and Quantity of Sewage derived therefrom, calpain at 25 gallons per head, 
Dry Weather Flow, for the Districts whose effluents fiow into the River ’Lee, above the intake of the East 
London Water Company. Total flow, including Rainfall, being calculated at six volumes of the Dry Weather 









































| Flow. 
i] 
i ip 2 S 
i Total Quantity of 
| : | “7 ‘y , 
i Ultimate Dry Weather Flow, S+wage ‘nl 
i oy : 24 hours at Rainfall in 24 
‘ Population. 25 gallons per head. Sony 5 ay pee 
i = 
i Gallons. Gallons. 
Bishop’s Stortford - - - - - - - 14,400 360,000 2,160,000 
Thorley : - - - : 1,000 25,000 150,000 . 
Spellbrook and Hallingbur y - - - - : 1,000 | 25,000 150,000 
Sawbridgeworth - - : - - - - | 4,000 100,000 600,000 
Harlow - - - - - - - 4,000 ; 100,000 600,000 
Roydon, Nettesw ell, We. 2 = : : e 4,000 | 100,000 600,000 
Her tio - = = ~ : = : 20,000 500 000 3,000,000 
War - : - - 11,200 | 280,000 1,680,000 
Stanstead Abbots ‘and St. Margarets - - - - | 4,000 | 100,000 600,000 
Hoddesdon - - : : - s - | 15,000 375,000 2,250,00u 
Broxbourne - - 5 - - - - s sally Oe 3,000 | 75,000 450,000 
Wormley - - - - - - : - =) 2,000 | 50,000 300,000 
Waltham Abbey - - - - - - | 19,500 | 487,500 2,925,000 
Royal Small ne Factory - - - - - 5,000 | 125,000 750,000 
108,100 2,702,500 “16,215, 000 








TABLE No. 4. 


Particulars of ultimate Population and Quantity of Sewage derived therefrom, calculated at 25 gallons, per head, 
Dry Weather Flow, for the Districts whose effluents ‘flow into the River Lee, below the intake of the Fast 
London Water Company. ‘Total flow, including Rainfall, being calculated at four volumes of the Dry Weather 





























Flow. 
5 ee if ¥ Rip reew ie . ie | 2. | 3. ivy 
leur ollitimatars aah Y eabher Elsie nce et 
Ler Pre ? | 24 hours at Rainfall in 24 
| Population. | 25 gallons'per head. | TOT re ae 
Gallons. | Gallons. 
Cheshurit ice a fab lage: Mii. 3s Gee eee ee 39,000 975,000 3,900,000 
Enfield Be fyi, Rae: Mee at eee) 129,000 3,225,000 12,900,000 
Edmonton and Southgate - - - - - - 186,000 4,650,000 . | 18,600,000 
Chingford — - - - - - - - - 13,200 330,000 1,320,000 
Walthamstow _ - ee rae : : . 300,000 | 7,500,000 | 30,000,000 
Leytonieie hie 0 7= 8 o> Be Ce Ars a ne eae Te 200,000 | 5,000,000 20,000,000 
867,200 | 21,680,000 86,720,000 
f 
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TABLE No. 5. ‘ 


LEE VALLEY SEWER. 


Particulars of Sewers, and of Total Quantity of Sewage and Rainfall from ultimate Population 


























Afritemtie pelts Diameter Level of invert at 
Sewer from Ae pete het of Inclination. intake in feet 
Column No. 3. | SeWer above O.D. 
Gallons. Inches. 
Hertford to Ware - - : - - - 3,000,000 24 lin 700 | Hertford - 109-00 
Ware to Stanstead - . - - - - 4,680,000 27 1 ,, 1000 | Ware - - - 95°00 
Stanstead to Hoddesdon” - : - - . 5,280,000 30 1 ,, 1000 | Stanstead - - 85°22 
Hoddesdon to Junction with Stort Valley Sewer 7,530,000 33 1 ,, 1000 | Hoddesdon - - 76°75 
Junction witb Stort Valley Sewer to Broxbourne 11,790,000 42 1 ,, 1100 | Stort Junction - 75°75 
Broxbourne to Wormley_ - - : - - 12,240,000 48 1 ,, 1200 | Broxbourne - 64°74 
Wormley to Cheshunt - - - : : 12,540,000 48 1 ,, 1200 | Wormley - - 62°50 
Cheshunt to Royal Small Arms Factory. - - 19,365,000 51 1 ,, 1000 | Cheshunt - - 41°13 
Royal Small Arms Factory to Enfield - - 20,115,000 51 171000) 7 eR SeAG Es - 36:00 
Enfield to Edmonton - - - ; - - 33,015,000 60 1 ,, 1000 | Enfield - - 26°50 
Edmonton to Chingford” - - - - - 51,615,000 84 1 ,, 2000 | Edmonton - - 17:20 
Chingford to Walthamstow see stn natant 52,935,000 84 1 ,, 2000 | Chingford - - 12°58 
Walthamstow to Leyton - - : : = 82,935,000 96 1 ,, 2000 | Walthamstow - 6°72 
Leyton to Barking - = - yee aca 102,935,000 102 1 ,, 2640 | Leyton - - 3°01 
| | 


TABLE No. 6. 


STORT VALLEY SEWER. 


Particulars of Sewers, and of Total Quantity of Sewage and Rainfall from ultimate Population. 





Total flow from 















: ‘ Diameter Level of invert at 
ultimate population i Z 
Sewer from in 24 hours. See of Inclination. intake in feet 
Tables Nos. 3 and 4. 
Golunin Nat: Sewer. above O.D. 
Gallons. Inches. 
Bishop’s Stortford to Sawbridgeworth : . 2,460,000 21 lin 726 | Bishop’s Stortford 175-00 
Sawbridgeworth toHarlow - - - - 3,060,000 24 1 ,, 750 | Sawbridgeworth - 144°75 
27 800 Harlow - - 131°31 
Harlow to Roydon - : - : . : 3,660,000 ; 
’ 27 Burnt Mill - - 119°31 







27 Roydon ; - 93°22 


Roydon to Junction with Lee Valley Sewer - 4,260,000 { 






30 Junction - - 75°75 
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TABLE No. 7. 








i 
: 
i Particulars of Rateable Value and Amount produced by 1d. Rate, for the Districts whose effluents flow into 












































Hl the River Lee above the intake of the East London Water Company. 
| 8 See a i es on 8 eas 7 7 te ee sea 
ie | Assessable Value to 
oun Reet District Rate or on Special 
soa Expenses Basis. 
Amount 
Acecsable | Assessable | produced by 
i ; ld. rate. 
a, es Din Nee 
| £. £. ay. 
Bishop’s Stortfordtiy = =) SRT es orien 33,513 134 
'l'horiey - . - - - - - - | 5,727 5,047 25 
Sawbridgeworth 20 ce, | Fu 8) i RRO eer 824 8,923 37 
Harlow - - . : - - : - - - 12,692 14,206 be 
Nétteewall <0 = OUR IE AUN ie Neer ee 4,916 2,409 10 
Roydén <7 27, SORA SVE eS ore Ota a 11,296 5,000* 21* *Estimated. 
Hertford*” -+ MORAGRRON MARE yy 00). oO) yo) ae en SA 7 39,710 165 
Wiare’’' =! S002 ts Gael Pn = ae 27,708 26,270 109 
Stanstead Abbots - - - - - - - - - 8,240 5,912 24 
St. Margarets - - - - - - - - a 2,291 1,952 8 
i Héddesdon .-* Ht@eeiy) RN Gt a aren neem ea 26,643" 11* *Estimated. 
] Brdébourne! Be SOM a 2 eee 11,009 6,905 29 
Wormiley'~) 2°, (-/ MPRA NMR ge hee 6,198 3,856 16 
i Waltham: Abbey 2rs0rr aig Bo eee 41,976 33,091 114 
sulhmaae 
it 258,654 213,437 855 





es 





NorrE.—Nothing has been included for the Royal Small Arms Factory as rateable value, though doubtless the War 
: | Departn.ent would make a contribution to the Capital cost of the works and pay an annual amount for working expenses. 
‘| 

TABLE No. #. 


Particulars of Rateable Value and Amount produced by 1d. Rate for the Districts whose effluents flow into 
the River Lee below the intake of the East London Water Company. 





























| County Rate Assessable Value to District Rate, or on 
Valuation. Special. Expenses Basis. 
| i Amount produced 
Assessable Value. Assessable Value. 
by ld. Rate. 
| £. £: £. 
Cheshunt - - - - - - - | 73,056 44,448 175 
Enfield’ fattened squdait> Wt Hes Ob. | 218,306 172,890 660 
Ednionton sstewushinlsat SWEAR, Billie) 175,244 164,344 580 
Southgate - - : : - : : 105,221 99,096 355 
Chingford - - : - - - - 23,648 23,733 " 99 
Walthamstow -~— - - - - - 337,076 312,537 1,224 
Leyton) i “wontigyel ae, £0 397,613 397,613 1,369 
LOTR eH 1,330,164 1,214,661 4,462 
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ES TLM AT Ei. 


Estimate of Cost and of the Annual Sum to be raised, with amount of Rate in the £ to defray the same, 
for Main Intercepting Sewer for the Lee Valley and the Stort Valley, delivering to Disposal Works, and 
discharging the effluent after treatment into the River Thames to the East of Barking Creek. 








Annual Sum and Rate required to pay off Loav in equal annual 
instalments of Principal combined with Interest. 








If Loan is borrowed for 30 years | If Loan is borrowed for 60 years 
at 34 per cent. 


at 34 per cent. 









































ESTIMATE L. 2. 3. rk 
ool OF 
Cost. a ‘ : . : : 
Annual Sum Rate in the £ Annual Sum Rate in the £ 
ut | (on assessable | : (on assessable 
to be raised to elie te Dis. 2) te be raised to ERO PG 
repay Loan’ | trict Rate as on repay Loan | trict Rate as on 
Lady Day, 1902) Lady Day, 1902) 
and | to be levied and to be levied 
Interest and | annuallytomeet| Interest and | annually to meet 
ay Working Sums required, | Icing | Sums required, 
defray Working as set out in’ | defray Working | °.. set out in 
Expenses. | Column 1. Expenses. Column 3. 
fot SOs SEA) oy OS d. 2 ME D7 ad. 
Main Sewer, Rising Main, Engine 717,476 — = — — — = 
and Boiler Houses, including 
5 per cent. for contingencies. 
Tanks, Filters and Effluent Pipe 128,780 -— —- = = Sas we 
Engineering Supervision, Cost of 60,000 - - — ioe ee oh 
Act, &c. 
Land and Easements - - - 109,788 -— - =e ae a a. 
1,016,044 - - 53,444 - - 10°05 38,711 - - 7°28 
Machinery - - - 50,000 - - 2,685 - —- 50 *2,6385 - —- 50 
1,066,044 - -| 56,079 - - 10°55 41,346 - - 7°78 
Working Expenses - -— - =) vei 1 14,000) he 2°63 14,000 - - 2°63 
70,079 - - 13°18 55,346 - — 10°41 





Total Rate per 
annum = 134d. 











6225. 


Total Rate per 
annum = 10sd. 








Note.—A Loan for Machinery would only be sanctioned for 30 years. 
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BACILLUS COLI COMMUNIS. 


Paper on oysters and b. coli, Klein, 17663. 

~B. coli group, ib., p. 59. 

Do. in relation to shellfish, 1b., p. 61. 

Bacilli mainly in pallial chamber of oysters, ib., 
17666-72. 

Present. in human and animal intestine, ib., 17687- 
700. 

_ Presence of b. coli is evidence of contamination, 

ib., 17733-6. np: 

_ Conditions under which it becomes pathogenic, 2b., 

17753-63. ; 

_Nnmerical ratio of b. typhosus and b. coli in 
typhoid excreta, 1b., 17775-8. 

Varieties of b. coli in sewage, ib., 17780-2. 

Methods of finding b, coli communis and enteritidis, 
ib., 17783-9. 

B. coli does not exist in excretion channels of oys- 
ters, ib., 17797. 

Six to 14 days sufficient to eliminate b. coli, ib., 
17798-804. 

Except for the Portuguese oyster, ib., 17799-800. 

No difficulty in demonstrating b. coli in polluted 
cockles, 1b., 17806-7. 

Standard of b. coli permissible in oyster, ib. , 17810-5. 

’ Standard for water round the oyster, ib., 17816-35. 

\ Sea water affects vitality of b. coli communis, 7b., 

17820-2. 

_ All tests applied before certifying b. coli, ib., 17837- 

41 


Presence not conclusive proof of danger, Niven, 
17911. 
Would almost prove fecal contamination, 7b., 
17916-8. 
- Found in all cockles from Leigh district, Thresh, 
18092-107. 
. Presence not absolutely positive proof of contamina- 
tion, ib., 18111-2. 
-. Examination of oysters for b. coli, ib., 18157-72. 
Not absolute proof of sewage contamination, Herd- 
man, 18186-93.° 
Would remain in oyster 14 days, ib., 18309-33. 
Chiefly found in the pallial and branchial chambers 
and intestines, 1b., 18310-6. 
Not found in the tissues, ib., 18311-4. 
Recoverable after 10 days in sea water, ib. , 18363-72. 
Not propagated in the oyster, ib., 18373-5. 
Occurrence not conclusive evidence of contamina- 
_. tion, Barber, 18417-8. 
Found in excreta of sheep, Savage, 18470. 
_ Quantity as well as presence important, ib., 19489- 
19209. 
Diagnostic characters of b. coli, McWeeney, 19484*- 
92 


Quantity as well as presence important, ib., 19498- 


_ Remarkable want of correlation between it and 
sporogenes enteritidis, 7b., 19504-7. 
Typical coli found after 12 days, ib., 19558-63. 
Experiments with pseudo-coli, ih., 19572-6. 
Found in polluted cockles and mussels, Towse, 
19638-41. 


BACILLUS ENTERITIDIS SPOROGENES. 


B. enteritidis sporogenes, Klein, p. 61. 

Occurs generally in the intestine, ib., 17701-16, 
17751-2. 

Occurs in certain relation to b. coli, ib., 17716-30. 

Presence is evidence of contamination, ib., 17733-6. 

Methods of finding b. enteritidis; ib., 17783-9. 

Determination of enteritidis sporogenes, ib., 17790-2, 

Presence not conclusive proof of danger, Niven, 
17911. 

Would almost prove fecal contamination, ib 
17916-8. 

Presence not absolutely positive proof of contamina- 
tion, Thresh, 18111-2. 

Would not certify if b. ent. only found, 2b., 18113-5. 

Remarkable want of correlation between it and 
b. coli, McWeeney, 19504-7. 

Almost a normal denizen of mud, ih., 19508-17. 

Has widespread origin independent of intestinal 
canal, ib., 19518-36. 

6225. 


oe) 


BACILLUS GAERTNER. 


Certain forms are pathogenic, Klein, 17764-7. 


BACILLUS TYPHOSUS. 


Extremely difficult to cultivate in oyster, Baxter, 
17072-3. 

Cultivation never tried under natural conditions, 
ub., 17074-7, 

Very difficult to detect, Klein, 17743. 

Not. absolute proof of sewage contamination, ib., 
17745. 

Sources of b. typhosus, 7b., 17746-9. 

Agglutination test for b. typhosus, ib., 17768-72. 

Numerical ratio of b, typhosus and b. coli in typhoid 
excreta, 7b., 17775-8. 

Not found in recent outbreaks, iv iven, 17920-1. 

Healthy oyster seems to destroy it, ib., 17923-7. 

Cooking does not destroy it, ib., 17941. 


BACTERIA. 


Bacteria in sludge at Barking outfall, Clowes, 
p. 107. 

Intestinal bacteria in water of Thames estuary, 
tb., 110. 

Effect of sea water on bacterial life, ib. 

Mainly of intestinal origin in sewage polluted water, 
ib., 18650. 

Intestinal bacteria largely gas-forming, ib., 18669- 
70. 

Bacteria in sludge at Barrow Deep, 7b., 18701-18. 


BACTERIOLOGICAL EVIDENCE OF POLLUTION. 


Bacteriological examination alone imsufficient, 
Newsholme, 17547-60. 

Topographical, clinical, and chemical evidence re- 
quired, ib., 17549-60. 

Bacterioscopic diagnosis of sewage pollution of shell- 

_ fish, Klein, p. 59. 

Instructions for collection of oysters, 2b., 17664. 

Methods of collecting evidence, ib., 17673-86. 

Topographical evidence and bacterioscopic analysis 
both required, ib., 17737-42, 17750-2. 

Bacteriological investigation as reliable as topogra- 
phical conditions, ib., 17825. 

Relative more important than absolute amount of 
contamination, ib., 17836. 

Examination of value in the finer issues, Niven, 
17970-1. 

Not necessary to decide question of contamination, 
1b., 17971. 

Ordinary clear intelligence sufficient, 1b., 17972. 

Too much stress formerly laid on results, ib., 18037- 
45 


Examination of water from oyster layings in Essex, 
Thresh, p. 84. 

Explanation of signs in the tables, ib., 18058-65. 

Topographical results of vital importance, ib 
18046-9. 

Examination should be made from water taken at 
low tide, ib., 18050-1. 

Bacteriology of shellfish and sea water should be. 
thoroughly investigated, ib., 18108. 

All tests wanted before certifying presence of sew- 
age, 7b., 18109. 

Results should be taken with other proofs, Herdman, 
18186-9. 

Topographical examination of beds as important, ib., 
18194-9, 18250. 

Circumstances can only be valued by scientific ex- 
pert, 27b., 18201-3. 

Experiments with oysters and sea water, Savage,. 
18426-38. 

Topographical as well as bacteriological examination. 
should be considered, ib., 18481-3. 

Analysis of sea water (table), 7b., 18491. 

Work done by London County Council, Clowes, 
18636, 18651-61. 

Examination of water of Barrow Deep, ib., p. 107. 

Do. of sands in Barrow Deep and Thames estuary, 
ib., p. 110. 

Methods employed, ib., 18638-49, 18671-4, 18680- 
700. 
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-BACTERIOLOGICAL EVIDENCE—contd. 
Spores grown under aerobic conditions, ib., 18644, 
18662. c 
Spores can withstand conditions fatal to the 
organism, 7b., 18663-8. 
Pollution defined by bacteriological and local exami- 
nation, Williams, 18844. 
Bacteriological and topographical evidence more re- 
liable than chemical, Browne, 19481-3. 
Bacterioscopic examination of shellfish, McW ceeney, 
19484. 
Methods of examination employed, 7b., pp. 203-8. 
Regional reports, coast of Ireland, ib., p. 208-221. 
Lactose alone used in fermentation test, ib., 19493-4. 
Phenol method conceived to be good, ib., 19495-7. 
Results agree remarkably with topographical indi- 
cations, 7b., 19537-50. 
Greater value attached to positive than negative 
result, 7b., 19551-4. 
Surroundings considered as well as bacteriological 
evidence, T'owse, 1960-3, 19644-6, 
Shellfish not condemned until source of supply ascer- 
tained, ib., 19634. 
Pollution ascertained by bacteriological analysis, 
ib., 19678. 


BARBER, J. H. (Analysis of his Evidence). 


Secretary to the Chamber of Fisheries and the 
London Fish Trade Association, 18376. 

Communication of disease by polluted shellfish, 
18378-9. 

Legislation should impose penalty on the offending 
party, 18380. 

Chamber opposed the Oyster Bill of 1889, 18381. 

It would have made oyster planter responsible for 
action of sanitary authority, 18383. 

Present state of law unsatisfactory, 18384. 

“No objection to registration of layings, 18385. 

Fisheries out of order should be put right without 
publicity, 7b., 18391-4. 

Local Government Board could help by negotiation, 
18386-90. 

Cases of alterations made in sewage systems, 18395-8. 

. Safe margin of sea water suggested between outfall 

and bed, 18399-401. 

Possible to relay all foreign oysters before sale, 
18402-13. 

Oyster scare grossly exaggerated, 18414. 

Risk attendant on private storage, 18414-6. 

Occurrence of b. coli in oysters not conclusive evi- 
dence of contamination, 18417-8. 


BAXTER, G. H. (Analysis of his Evidence). 


Represents the Chamber of Fisheries, 16978. 
Doubts whether typhoid is communicated by shell- 
fish, 16979-85, 17063-9, 17080-9, 17108-14, 17121-3. 
Strong circumstantial evidence in favour of opinion 
that it is conveyed, 16986. 
Precautions should be taken against contamination 
by sewage, 16987. 
Sewage should not be discharged near a fishery with- 
out treatment, 16988. 
Does not contain noxious bacteria if properly 
treated, 16989. 
‘Effiuent from septic tank and land does not affect 
fish life, 16990-1. 
Discharge of crude sewage objected to, 16992-6. 
“If water is polluted sea bathing would be dangerous, 
16992. 
Lobsters, soles, and plaice as likely to be polluted as 
oysters, 16994. 
Sea getting impure from amount of sewage, 16996. 
Sewage should be purified by land, 16997-17005. 
Septic tank without land not satisfactory, 17002. 
Expense should be borne by municipal authorities, 
17007. 
Fisheries should not contribute, 17008. 
Were established long before sewage was known, ib. 
Old-established fisheries have complete rights over 
stream, 17009-10. 
Local Government Board might decide questions of 
injury from sewage, 17011-8. 
Mussels imported from Holland in large quantities, 
17019-24. 
Beds belong to the Government and kept free from 
pollution, 17025. 
Sewage matter all used on land, ib. 
Periwinkles guaranteed free from pollution, 17032-3. 
American oysters sold at once or laid down, 17034-5. 
a age do all they can to keep the beds pure, 
. 7 


BAXTER, G. H. (Analysis of his Evidence—contd. 


Portuguese oysters rarely sold direct, 17038. 

Most !rench relaid on English beds, 2b. 

Some evidence that Portuguese oysters are polluted, 
17059-46. 

Foreign oysters should not be imported free unless 
guaranteed pure, 17047-62. 

Polluting parties should pay for damage to fishery, 
17055-60. 

Fishery should not be closed without compensation, 
17060. 

Typhoid can be communicated through water, 
17066. 

Polluted water may be cleansed by passing through 
the oyster, 17067-71. 

Extremely difficult to cultivate typhoid bacillus in 
oyster, 17072-3. 

Cultivation never tried under natural conditions 
with ebb and flow of water, 17074-7. 

Thousands of oysters taken from the Liffey without 
fearful epidemics of typhoid, 17078-89. 

Some States in America give certificates of freedom 
from pollution, 17090-3. 

Certificates of origin desirable, 17094. 

5 per cent. of the people who ate Emsworth oysters 
took typhoid, 17095. 

Not conclusive evidence that oysters caused it, 2b., 
17134-42. 

Chamber of Fisheries is a voluntary association, 
17097. 

Has no compulsory powers over members, 17101. 

Nobody has power over oyster fisheries at present, 
17102. 

Witness’s opinions may be taken as the general 
opinions of the oyster members of the Chamber, 
17103-5. 

General opinion is that sewage must be taken away, 
17106-14. 

New oyster beds cannot be made, 17106-7. 

Chamber consists of fish merchants’ associations, 
17115. 

About 200 members, 17116. 

Whitstable Oyster Company the only company no 
represented, 17117. 

Chamber representative of the fisheries generally, 
17118-20. 

Recommends stringent action to compel purifica- 
tion of sewage, 17121-3. 

Sewage destroys an oyster fishery, 17123-35. 

Sale of oysters from beds near sewage outfalls 
should be restricted, and owners compensated, 
17143. 

Close time only applies to native oysters, 17144-50. 

Large imports of mussels for food and bait, 17155- 
64 


No whelks come from abroad, 17165. 

Scallops come from French coast in English vessels, 
17167. 

Winkles and ‘mussels received from Holland during 
1900, 1901, 1902, pp. 29-32. 

South Dutch mussels received during 1900, 1901, 
1902, pp. 33-4. 


BEAN, WILLOUGHBY JOHN (Analysis of his 


Evidence). 


Has an oyster business at West Mersea, Essex, 
17308-10. 

Views on the present question, 17311. 

Shell fishery trade of national importance, 17512-5. 

Suffering greatly from the typhoid scare, 17513. 

Strong circumstantial evidence that typhoid may ke 
conveyed by contaminated oysters, 17316-20. 

Sewage filtration reduces bacteria, 17321-8. 

Government guarantee of purity of shellfish is 
necessary, 17330. 

Local Government Board should be the authority, 
17332-7, 17404-5. 

Authority should be absolutely independent, 17338, 
17407. 

Owners should be compensated for damage to, or 
confiscation of, fishery, 17339, 17363-4. 

Drainage endangering fishery should not be allowed 
unless no other course available, 17340-2, 17372. 
County or group of counties should bear expense of 

compensation, 17343. a 
Watershed authority would be satisfactory if area 
large, 17345-59. 
Should be appeal to thigher central authority, 
17355. 
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BEAN, WILLOUGHBY JOHN (Analysis of his 


Evidence)—continued., 


Should be illegal to establish fishery near drainage, 
17360, 17366-7, 17372. 

Compensation would be more or less temporary, 
17565, 17368-74. 

No remedy at common law, 17375-6. 

Difficulties in the way of passing an Act, 17377. 

Compensation in new cases should be paid by the 
offending community, 17378. 

Serious only where oysters are fattened, 17379-81. 

Only certain areas suitable for fattening, 17382-7. 

Storage beds nearer drainage and probably more 
dangerous, 17388-92. 

Compensation for storage beds would not be serious, 
173595-400. 

Inspection should be three or four times a year, 
17401. 

Registration should be accompanied by continual 
inspection, 17402. 

Should not be left to local sanitary authority, 
17403. 

Department, or central authority, with appeal to 
Local Government Board, would be satisfactory, 
17404-7. 

Failure of Oyster Bill of 1899, 17406. 

Act required to enforce compensation for injury 
done, 17408-9. 

Mussel beds mostly public, 17411. 

Natural oyster beds need not be registered, 17412. 

Sale from natural bed should be illegal, 1b. 

Natural beds distinctly exposed to sewage, 17412-4. 


BEDS, PONDS, AND LAYINGS. 


Action taken to prevent deposit of refuse on fishing 
grounds, Dawson, 16324, 16544-6. 

Beds mostly prior to formation of sewers, 1b., 16325. 

Fisheries Committee should report pollution, 1b., 
16350, 16367, 16574. 

Should have power to close polluted bed, ib., 16350- 
3, 16368-70 ; Donnison, 10505. 

Injurious effects of sewer reported to authorities, 
Dawson, 16559-62. 

Possible positions for shellfish are limited, 7b., 
16375-6. 

Danger lessened: by lengthening sewage outfalls, 
4b., 16377-8. 

Transplanting lessens danger of contamination, ib., 
16413-7. 

Lancashire Committee proposes to examine all sus- 
pected beds, ib., 16418-9. 

No authority to prevent laying near sewage outfall, 
Donnison, 16436. 

Bad cases reported to Local Government Board, 1b., 
16502-4. 

Some layings close to sewage outfall, 2b., 16447-9. 

Oyster layings at Hadleigh removed because of 
pollution, Gibson, 16600. 

New outfalls should not be sanctioned near beds, 
1b., 16624. 

Oyster layings older than sewers in many cases, 
4b., 16625-7. 

Oyster beds at Poole sanctioned by Board of Trade, 
Cole, 16744-50. 

Expense of removal would be enormous, ib., 16747- 
55. 

Oyster beds at Hamworthy made of very fine gravel 
grit, Scott, 16796-8. 

Piles require removal in two or three years, 1b., 
16799. : 

Beds sanctioned by Board of Trade, 7b., 16806-8, 
16819. 

Expense and risk in moving beds, 7b., 16820-7. 

Frost is very dangerous, ib., 16821-4. 

No rent paid for beds, ib., 16828-31. 

Emsworth oyster beds square with shingle bottom, 
Kennett, 16934-6. 

Cost from £6 to £30 each, ib., 16937. 


_ Fisheries were established long before sewage, 


(2 


Baxter, 17008. 
Old-established fisheries have complete rights over 
_ stream, ib., 17009-10. 
Producers do all they can to keep the beds pure, 

ib., 17037. 

Sewage must be taken away from fisheries, ib., 

17106-14. 

New oyster beds cannot be made, ib., 17106-7. 
Penalty suggested for laying shellfish in polluted 
ereek, Nash, 17188 (1). 
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BEDS, PONDS, AND LAYINGS—continucd. 


And for polluting layings and beds now pure, 1b., 
(2). 

Shellfish must be procured from purest possible 
layings, ib., 1718y. 

Should be illegal to establish fishery near drainage, 
Bean, 17311, 17360, 17566-7, 17372. 

Shellfish should not be sold from contaminated 
fishery unless relaid in pure water, ib. 

Only certain areas suitable for fattening, 1b., 
17382-7. 

Sale from natural bed should be illegal, ib., 17412. 

Natural beds distinctly exposed to sewage, 1%., 
17412-4. 

Sewage should be prevented coming into contact 
with beds, Blamey, 17421. 

Outfalls should be moved where practicable, ib., 
17422. 

Sale of oysters except from registered places should 
be prohibited, Newsholme, 17581. 

Prohibition should be restricted to grossly polluted 
layings, ib., 17586. 

All layings, etc., exposed to contamination should 
be disused, Niven, 17845 (2). 

Except where sewage can be diverted, 7b., (3). 

Oysters from impure beds should be relaid in pure 
water for a fortnight, ib. (4). 

Medical officer should report on layings, <b., (5). 

Local Government Board should hold inquiry on 
suspected beds, ib., (6). 

Should determine whe.her layings or sewage be 
removed, ib., (7). 

Sale of oysters should be prohibited where contami- 
nation is obvious, 7b., 17865-8. 

Beds exposed to gross contamination should be dis- 
used, wb., 17871. 

Some beds would require examination, ib., 17873-6.. 

Impure conditions found in layings, ib., 17897-9. 


Proof of fecal contamination sufiicient, ib.,.. 


17912-5. 


Chemical analysis of water taken from layings,. | 


Thresh, p. 84. 

Oyster layings, Essex, bacteriological examination 
of water, ib. 

Explanation of signs in the tables, ib., 18058-65- 

Some Dutch layings are polluted, Herdman, 18204- 
Y, 18271-2. 


Fisheries authorities should have power to close. 


dangerous beds, ib., 18256-7, 18286-7. 
Mussels and cockles mostly disseminated, ib. ,18334. 


Fisheries out of order could be put right without, 


publicity, Barber, 18385, 18391-4. 

Local Government Board could help by negotiation, 
ab., 18386-90. 

Arrangements for closing unsatisfactory beds could 
be made, Savage, 18481-90. 


Shellfish beds cannot be removed, Williams, 18819-. 


20. 


Examination as regards sewage contamination, 


Murphy, 19008. 

Sale from contaminated beds should be prohibited, 
Browne, p. 199. 

Considerations for determining whether liable to 
contamination, 2b. 

Imported oysters should all be relaid, 2b., 19427. 

Licensed by Fisheries Department in Ireland, ib., 
19360-74. 

Nothing done to protect oyster beds, ib., 19382. 

Shellfish from polluted grounds should be laid in 
pure water, 2b., 19417. 

Mostly owned by individuals, ib., 19440-6. 

Some not free from pollution, ib., 19444. 

Anyone can fish in public beds, ib., 19447-8. 

Removal of layings would add to expense, ib., 
19450-2. 

Best fattening grounds near sewers, ib., 19462-3. 

Relaying better than closing doubtful beds, ib., 
19465. 

Safe spots for relaying found without difficulty, ib., 
19467-70. 

Regulation to relay for 14 days or a month practic- 
able, ab., 19471-5. 

Sale from polluted ground should be prohibited, 
Holt, 19581. 

Oysters from doubtful positions should be relaid in 
clean beds, ib., 19613. 

Preferable to closing beds somewhat polluted, ib. 

Relaying for a month suggested, ib., 19614. 

Would not be fatal to the industry, 7b. 
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BEDS, PONDS, AND LAYINGS—continued. 


Fishmongers’ Company has no control over beds, 


Towse, 19629. 
See also Inspection, Registration, ‘Sewage. 


BLACKPOOL. 


BLAMEY, J. 


Small outbreak of enteric attributed to mussels, 
1896, Bulstrode, 19727 (17). 


(Analysis of his Evidence.) 


Medical Officer of Health, Penryn, 17418. 

Typhoid may be conveyed by contaminated shell- 
fish, 17419. 

Shellfish industry is important, 17420. 

Sewage should be prevented coming into contact 
with beds, 17421. 

Outfalls should be moved where practicable, 17422. 

Crude sewage discharged within a few yards of 
oyster beds at Penryn, 17424, 17493-4. 

Enteric fever traceable to eating cockles and mus- 
sels, 17426-31, 17462. 

New sewage scheme for Flushing not satisfactory, 
17432-5. 

Outfall would discharge just below beds, 17437. 

Scheme not approved yet, 17438-42. 

Penryn fishery very old-established, 17443-5. 

Whole fishery liable to contamination, 17446. 

Evidence that typhoid was due to oysters, 17447-62. 

Particulars of cases, 17449-51, 17489-91, 17495-519. 

Consumption of oysters very small locally, 174648, 
17503. 

Percentage of cases to population, 17469-72. 

Inhabitants do not believe oysters cause typhoid, 
17475-4. 

Oysters sold in great quantities, 17479-83. 

Bacteriological examination believed to have been 
made, 17487. 

About 2,000 people connected with the local shell- 
fish industry in Falmouth harbour, etc., 17520-9. 

Fifty men employed in Penryn Creek, 17530-6. 


io 


BODMIN. st 
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Enteric fever attributed to oysters, 1902, Bul- 


strode, 19725 (5). 


AZIER, ALFRED. (Analysis of his Evidence.) 
Owns ponds and layings at Southwick, 16832-4. 
Imports Portuguese, American, and other oysters, 

16833. 

Southwick perfectly drained on the most modern 
system, 16835-45. 

“Oyster beds examined by Dr. Crookshank in 1894, 
16836. 

“Continual stream running over the beds, 7b., 16871, 
16884. 

No bacilli of typhoid found, 16844. 

Ponds in existence about 60 years, 16846. 

Dr. Klein took samples in January, 16847-51. 

Reported oysters polluted in beds and. layings, 
16848. 

No case of illness traced to the oysters, tb. 

‘Sewage let off at half ebb, 16852. 

‘Shoreham sewage cannot come near layings or beds, 
16855, except possibly on the flood tide, 16858, 
16867 

No sewage runs into Southwick sewers, 16857. 

‘Scare nearly ruined the business, 16859-65. 
‘Inspectors should inspect shops and barrows where 

oysters are sold, 16866. 

‘Oysters lying about for 10 days or so should be 
condemned, 7b. 

Sewage of Shoreham ought to be improved, 16867- 
70. 

Better site for layings not available, 16871-7. 

Mussels taken at Shoreham near sewage outfall, 
16878-9. 

Will not grow in Southwich area, 16879-80. 

Colonel Carr Lloyd owns the main. beach, 16885-8. 


BRIGHTLINGSEA. 


Sewage process not a purification, Thresh, 18073-4. 
Polluted beds abandoned, 7b., 18120-2. 
Typhoid tracel to oysters, Bulstrode, 19725 (6a.). 


BRIGHTON. 


Statement on typhoid fever in Brighton, Newsholme, 
17538. 

Extent of illness caused by shellfish, ib., p. 49. 

Measures adopted to protect the public, 7b., p. 50. 
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Authority, with 


ROYAL COMMISSION ON SEWAGE DISPOSAL: 


BRIGHTON—continued. 


Outbreak of enteric fever apparently caused by 
oysters, 1b., 17542. 

Tabular statement as to cases, 2b. 

Percentage of cases among oyster eaters, 7b., 17543- 
6, 17560-71, 17613. 

Brighton improvements, 1896, new clause on shell- 
fish, 7b., 17588. 

Powers sought were amply adequate, 1b., 17589. 

Appeal lay to Quarter Sessions, 1b., 17592. 

Bye-laws proposed recently, 1b., 17594-8. 

Oysters came from Southwick, Emsworth, Whit- 
stable, and Colchester, 1b., 17599. 

Trouble has arisen from first. two, ib., 17600. 

Enteric fever in Brighton from 1894, 7b., 17605-8. 

Evidence against oysters was circumstantial, 1b., 
17609-11. 

Mostly able to exclude other causes, 7b., 17612. 

Too much stress laid on defective drains, ab., 
17614-5. 

Power to make bye-laws not disputed, 2b., 17621-4. 

Bye-laws only cure a portion of the evil, ab., 
17625-7. 

Percentage of oyster and other shellfish eaters, 
ib., 17628-39. 

Age incidence of typhoid cases, 7b., 17640-3. 

Do. of enteric and scarlet fever, ib., 176448. 

Incidence of typhoid by class or occupation, ib., 
17649-52. 

Enteric fever caused by Southwick corel Bul- 
strode, 18725 (2). 


See also eran aie A. 


BROWNE, Dx. T. J., and Pror. E. J. McWEENEY, 


M.A., M.D., D.P.H. 


Extent and nature of the shellfish industry in Ire- 


land, p. 197 
Condition of layings in regard to contamination, 
p- 198. 


Extent to which enteric fever, etc., has been caused 
by contaminated shellfish, 2b. 

Way in which danger may. be removed, p. 199. 

Considerations determining whether fond was 
liable to contamination, ib. 

Remedies suggested, 7b. 

Beds licensed by Fisheries Department, 19360-74. 

Contamination not considered in giving licence, 
19375-81. 

Licence merely affects proprietary rights, 19378-9. 

Nothing done to protect oyster beds, 19382. 

Considerable trade with England, 19383 -9. 

Rivers Boards the best authorities. 19590-7. 

Fisheries authority should have means of repre- 
senting their views, 19399. 

Rivers Board should deal with inspection, 19400. 

sanitary functions absolutely 
necessary, 19401. 

Authority might issue licences, 19402-5. 

Registration a guarantee of purity, 194¢6. 

Would be sufficient to protect the public, 19407. 

Storing pits not in general use, 19409-16. 

One dumping round at Belmullet near sewage 
outfall, 19411. 

Shellfish from polluted grounds should 8 laid in 
pure water, 19417. 

Sterilisation of sewage inpracticabta vi 19420. 

Urban authorities unable to bear the expense, — 
19421. 

Sewage discharged on coast all crude, 19422. 

Tmported oysters should all be relaid, 19427. 

American. form of certificate, 19428- 31g 

American. oysters relaid on foreshore, 19432-7. 

No fees or rent paid for licences, 194358-9. 

Layings mostly owned by individuals, not com- 
panies, 19440-6. 

Some not free from pollution, 19444. 

Anyone can fish in the public beds, 19447-8. 

Removal of layings would add to expense, 19450-2. 

No power to revoke licence on sanitary grounds, 
19455-8. : 

Department of Agriculture deals with fisheries, — 
19459. 

Control should be given to a new sanitary body, 
19460-1. 

Best fattening grounds near sewers, 19462-3. 

Danger from “polluted oysters abundantly proved, 
19464. 

Relaying better than closing doubtful beds, 19465. 

Oysters purge themselves from impurities in. less 
‘than a month, 19466-7,:19477. 
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BROWNE, Dr. T. J., and Pror. E. J. McoWEENEY BULSTRODE, Dr. H. TIMBRELL (Analysis of his 
M.A., M.D., D.P.H.—continued. 


Safe spots for relaying found without difficulty, 
19467-70. . 

Regulation to relay for 14 days or a month prac- 
ticable, 19471-5. 

Bacteriological examination and topographical evi- 
dence more reliable than chemical, 19481-3. 

Bacterioscopic ‘examination of shellfish by Dr. 
McWeeney, 19484. 

Methods of examination employed, pv. 203-8. 

Regional reports: Coast of Clare, p. 208. 

Do. Coast of Galway, pp. 209-212. 

Do. Coast of Dublin, pp. 213-9. 

Do. Dublin Bay and its vicinity, pp. 213-5. 

Do. Baldoyle and Malahide, p. 215. 

Do. Coasts of Wicklow and Wexford, pp. 220-221. 

Views of diagnostic characters of b. coli, 19484*-99. 

Lactose alone used in fermentation test, 19493-4. 

_ Phenol method conceived to be good, 19495-7. 

‘Quantity as well as presence of b. coli important, 
19498-503. 

Remarkable want of correlation between b. coli and 
-sporogenes enteritidis, 19504-7, 

Enteritidis almost a normal denizen of mud, 
19508-17. 

Has widespread origin independent of intestinal 
-canal, 19518-36. 

Laboratory results agree remarkably with topo- 
graphical indications, 19537-50. 
Greater value attached to positive than negative 

bacteriological result, 19551-4. 
Typical coli found after 12 days, 19558-63. 
Experiments with pseudo-coli, 19572-6. 


BULSTRODE, Dr. H. TIMBRELL. (Analysis of his 


Evidence.) 


- General idea of shellfish-borne illness, 19722. 
Outbreaks of illness alleged to have been caused 
by oysters, 19723. 
1. Enteric fever at Wesleyan College, Middleton, 
Connecticut, U.S.A., 1894, ib. 
Pasquier’s “Oyster from a Medical Point of View,” 
1816, cited, 19724 note. 
2. Enteric fever at Brighton caused by Southwick 
oysters, 19725. 
5. Suspicion attached to oysters in East Essex, ib. 
4. Outbreak of gastro-enteritis and enteric fever 
at Truro, 1897, ib. 
5. Outbreaks at Carclew and Bodmin, 1899-1902, 
wb. 
6. Enteric fever at East Cowes, 1901, ib. 
6a. Typhoid traced to oysters from Brightling- 
sea, wb. 
7. Enteric attributed to oysters stored in Poole 
Harbour, 1901-2, ib. 
8. Oyster-borne enteric and other illness in Essex, 
1902, ib. 
9. Widely spread outburst of enteric attributed to 
oysters from Emsworth ponds, ib. 
Outbreaks in foreign countries other than America, 
: 19726. 
10. “Oysters and Typhoid Fever,” by Dr: Chante- 
messe, cited, ib. ern 
Enteric and gastro-enteritis near Paris, ib. 
il. Enteric and gastro-enteritis attributed to 
oysters in Italy, 7b. 
12. Outbreak in Corsica from oysters, 1896, ib. 
15. Enteric in Turkey from oysters “washed” in 
polluted creek, 7b. 
14. New Zealand: enteric fever and oysters, ib. 
Illustrations as regards mussels, 19727. 
15. East Kent: enteric fever from uncooked 
mussels, 1883, 7b., 
16. Mussels or cockles near outfall drain of In- 
fectious Diseases Hospital, Teignmouth, ib. 
17. Enteric. probably caused by mussels at 
Brighton, ib. 
18. Northumberland: suspicion attached to bed 
in River Blyth, 7b. 
Mussels in danyerows proximity to hospital sewer, 


ab. 
19. Small outbreak at Blackpool, 1896, id. 


20. Enteric fever probably due to mussels and 
cockles, 2b. 


Evidence)—continued. 
Mussels collected near Penryn outfall sewer, ib. 


21. Enteric at Great Yarmouth ascribed to mussels 
__ from the Yare, ib. 
Illustrations .of eockle-borne enteric fever, 19728. 


22, Remarkable outbreak among school children at 


Exeter, 1b. 

23. Enteric at Southend attributed to Leigh 
cockles, tb. 

24. Numerous cases of enteric fever at Ipswich, ib. 


25. No shellfish laid in Leigh Creek gold since 
December, 1902, 7b. 


CARCLEW. 


Enteric fever attributed to oysters, 1899, Bulstrode, 
19725 (5). 


CENTRAL AUTHORITY. 


See ‘Controlling Authority. 


CERTIFICATES OF ORIGIN. 


Some States in America give certificate of freedom 
from pollution, Baxter, 17090-3. 

Certificates. of origin of shellfish desirable, ib., 
17094. 

Government, guarantee of purity necessary, Bean, 
17330. 

Public should know where shellfish come from, 
Niven, 17863. 

American oysters certified uncontaminated, 1%b., 
17878-81, 17949. 

Might be accepted for foreign oysters, 7b., 18021. 

Dutch oysters imported with certificate of purity, 
Herdman, 18271-2. 


Value of foreign certificates is doubtful, tb., 18354-6. 


American form of certificate, Browne, 19428-31. 

Specimens of American certificate, Holt, p. 224. 

Impossible for public department to brand con- 
signments of shellfish, 2b., 19579*-80. 


CLEETHORPES. 


Legal proceedings pending against seller of pol- 
luted oysters, Towse, 19650. 
Fishmongers’ Company’s officer took a sample of 

the polluted oysters, ib., 19686-7. 


CLOWES, Prorzssor FRANK, p.sc. (Lond.), ¥.1.¢. 


(Analysis of his Evidence.) 


Chemist of the London County Council, 18635. 

Statement of bacteriological work, 18636. 

Bacteria in sludge at Barking outfall, p. 107. 

Bacteriological examination of water of Barrow 
Deep, p. 108. 

Intestinal bacteria in water of the estuary, p. 109. 

Effect of sea water upon bacterial life, ib. 

Examination of sands in Barrow Deep and the 
estuary, p. 110. 

Bacteriological methods employed, 18638-49, 18671. 
4, 18680-700. 

Spores grown under aerobic conditions, 18644, 
18662. 
Bacteria in sewage polluted water mainly of intes- 
tinal origin, 18650. 
Bacteriological work done by the assistant chemists, 
18651-61. 

Spores can withstand conditions fatal to the 
organism, 18663-8. 

Intestinal bacteria largely of gas-forming species, 


18669-70. 


‘ Standard of purity of drinking water, 18675-9. 


Bacteria in sludge at Barrow Deep, 18701-18. 

Deoxidation of Thames water by sewage effluent, 
18719-25. 

Oscillation of effluent about 17 or 18 miles, 18726. 

Purification going on during oscillation, 18730-2. 

Nuisance occurs very exceptionally, 18733. 

Proposals for further purification, 18734-8. 

Experiments with duplicate septic tanks and ccke 
beds, 18739-53. 

No smell from Horsham septic tank, 18742-4. 

Sewage remains 24 hours in tank, 18745-8. 

Septic treatment would diminish the sludge, 
18751-2. 

Septic settlement and coke beds strongly recom- 
mended, 18754. 

Amount of trade effluent almost negligible, 18755, 

Sewage at Barking slightly alkaline, 18757. 





i 
See Se ee 


i 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


LOWES, Prorrsson FRANK, p.sc. (Lond.), F.1.c. 


(Analysis of his Evidence)—contenued. 


Temperature almost uniform at 55° F., 18758 69. 

Trade effluent makes no difference, 18761. 

Refused when material would damage sewer or be 
injurious to workmen, 18763. 

Certain trade effluents should be excluded, 18765-7. 

No evidence that sludge is coagulated by sea water, 
18768-70. 

Appears to float out to sea, 18770-5. 

Fish not often heard of near outfall, 18776-c9. 

About 2 per cent. of wet sludge is precipitant, 
18781-3. 

Sludge shipped in a liquid condition, 18784-8. 

Addition of chemicals increases its volume 20 per 
cent., 18789. 


COCKLES. 


Experiments in transplanting unsuccessful, Daw- 
son, 16410-2. 

10,000 tons taken from the Wash annually, Donni- 
son, 16430. 

Fisheries Committee has no control over washing, 
ib., 16439-43.: 

Washed in polluted river, 7b. 

Industry and pollution at Leigh, Gibson, 16562. 

Should be cooked at 80° C. for 15 minutes, Nash, 
17188 (5), 17214-9. 

Cockles mostly disseminated, Herdman, 18534. 

Beds could be registered, 7b., 18335-7. 

Fishery officers could give information, 7b., 18338- 
46. 

Should not be taken from bed before registration, 
ib., 183359-42. 

Bacterioscopic analysis of Leigh cockles, Williams, 
18794. 

Practically all polluted, Towse, 19636. 

Steaming for five minutes sterilises them, 7b., 19637. 

B. coli and other sewage organisms found, 1., 
19568-41. 

Fishmongers’ Company stopped sale, 2b., 19661. 

Illustrations of cockle-borne enteric fever, Bul- 
strode, 19728. 


See also Shellfish. 


COLE, JOHN (Analysis of his Evidence). 


Owns ponds at Poole, Dorset, 16704. 

Imports oysters from America and other places, 
16705. 

Sells direct from the ponds, 16708-9. 

Oysters come packed in barrels or bags, 16710-3. 

Native oysters in Poole Harbour, 16714. 

Ponds perfectly free from sewage, 16716, 16733-41, 
16756. 

Nearest pipe 100 yards from ponds, 16718, 16742-3. 

Medical officer examined the water, 16719-20. 

Ponds in existence 14 to 16 years, 16722. 

Drain-pipes were there before the beds, 16723, 
16731. 

No case of illness from eating his oysters, 16724. 

Oysters lie in ponds about a month, 16725. 

Believes drains are about to be removed, 16737, 
16756. 

Beds sanctioned by Board of Trade, 16744-50. 

Expense of removal would be enormous, 16747-55. 


COMMISSIONS. 


Royal Commission, Hertford Sewage, Hutchinson, 
pp. 139-40. 

Ditto, letter from Lee Conservancy, 2b., p. 154. 

Ditto, evidence on sewage disposal in Lee Valley, 
ab. 

Royal Commission on Metropolitan Water Supply, 
Philipson, p. 165. 


COMMITTEES. 


Lee Valley Sewage, Report 1898, Hutchinson, p. 
146. 


COMPENSATION. 


Would be dealt with by Local Government Board, 
Dawson, 16354. 

Independent authority necessary to decide ques- 
tions, Gibson, 16643. 

Local Government Board might decide questions of 
injury, Baxter, 17011-8. 

Polluting parties should pay for damage, Bazter, 
17055-60. 

Fisherv should not be closed without compensation, 
ib., 17060. 


COMPENSATION—continued. 


Proprietor of fishery entitled to compensation fox 
damage or confiscation, Bean, 17311, 17339, 
17365-4. 

Should be determined by arbitrators, ib., 17311. 

County or group of counties should bear expense, 
ab., 17343. 

Would be more or less temporary, 2b., 17365, 
17368-74. 

No remedy at common law, 7b., 17375-6. 

Difficulties in the way of passing an Act, 4b., 
17577. 

Should be paid by offending community in ney 
cases, 1b., 17378. 

Spages only where oysters are fattened, ib., 17379. 

mould not be serious for storage beds, ib., 17393. 
400. 

Act required to enforce compensation, 7b., 17408-9. 

Would have to be considered if layings removed, 
Niven, 17846 (e). 

A matter for the Government, 2b., 18012-3. 

ahouis ie paid where prescriptive rights exist, ib. 

Shove be paid by the authority acting, Murphy 

957. 

Layings subsequent to sewers should be removed 

without compensation, 2b., 18959-60. 


CONNECTICUT, U.S.A. 


Enteric fever at Wesleyan College, Middleton, 
Bulstrode, 19723 (1). 


CONTROLLING AUTHORITY. 


Independent authority necessary, Gibson, 16643. 
Local Government Board best authority, Nash, 
17223-32. . 
Committees should have right of appeal, a. 
17230-1. 

Trade should not have direct power in administra 
tion of law, 7b., 17298-9. 

Local Government Board should be the authority. 
Bean, 17311, 17332-7, 17404-5. : 

Should be absolutely independent, 7b., 17338 
17407. 

Watershed authority satisfactory if area large, ib. 
17545-59, : 

Should be appeal to higher central authority, ib), 
17355. 

Local authority with appeal to Local Government 
Board would be satisfactory, 7b., 17404-7. 

Very large sanitary authorities better than Count; 
Council, Newsholme, 17573. 

Should be power of appeal to a central board, 2b.. 
17575, : 

Some central authority necessary, Niven, 17847. 

Local Government Board have the special know. 
ledge required, ib., 17848. 

No difficulty as to serious contamination, ib., 17858. 

Doubtful cases might come under Rivers Board, 
ib., 17859. . = 

Appeal should be to Local Government Board, #. 
17861. 

Rivers Boards should be in communication witl 
Local Government. Board, 7b., 17862. 

Supervision of imported oysters could be entruste: 
to Rivers Board, ib., 17883. 

Fisheries administration might be handed over & 
Rivers Board, 2b., 17988. 

Entirely a public health question, 7b., 17989-90. 

Medical officer should report direct, ib., 17991-3. 

Rivers Board would exclude sanitary authority 
4b., 17994-6. : 

Independent authority desirable, 7b., 17997-8. 

Medical officer’s report should go through sanitary 
authority, 7b., 17999-18001. 

Degree of purification a question for Rivers Board 
ib., 18011. | 

Would not be amenable to local influence, Thresh 
18030. f 

Rivers Boards, with central authority, quite suit 
able, ib., 18031-6. 

Authority should be independent, 7b., 18129-31. 

Difficult for a medical officer to act independent} 
of his sanitary authority, 7b., 18132-6. 

Rivers Board would be the sanitary authority for 
water, 7b., 181357-8. 
Power should not be entirely in the hands of loca 

bodies, Herdman, 18215-27. j 
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JONTROLLING AUTHORITY—continued. DAWSON, ROBERT ARTHUR (Analysis of hia 


Appeal to central board a sufficient safeguard, ib. ; 
18228. 

Fisheries committees should be represented, %b., 
18238-9. 

Should have power to suspend industry if found 
dangerous, Savage, 18443, 

Power of appeal should be adequate, ib. 

Should be central, not local, ib., 18488. 

Rivers Board suitable if area large enough, ab., 
18449-52. 

Sanitary authority should control shellfish, 
Witlams, 18795-7. 

Corporation of London would be sufficiently un- 
prejudiced, 2b., 18798-800. 

Appeal should be to central authority, ib., 18801. 

Rivers Boards and Central Authority approved of, 
Murphy, 18863. 

Functions would be sanitary, ib., 18935-42. 

Fisheries Committees might give information, 7b. 
18939. 

Rivers Boards the best authorities, Browne, 
19390-7, 

Fisheries authorities should have means of repre- 
senting their views, ib., 19399. 

Authority with sanitary functions absolutely neces- 
sary, 7b., 19401. 

Control of fisheries should be given to a new sani- 
tary body, ib., 19460-1. 

Any additional powers should be vested in the 
fishery authority, Holt, 19594. 

More a matter of convenience than principle, 1b., 
19595-8. 

Useless to give powers to local authorities, Towse, 
19658. 

Rivers Boards would get over the difficulty, ib., 
19659-60. 

Officers would be independent, ib. 

Appointment of Rivers Board approved, vb., 
196€8-9. 

Should superintend whole condition of rivers, 2b,, 
19670. 

Would deal fairly between the parties, 7b., 19671. 

Right of appeal a proper proviso, ib., 19672. 

Question of closing a bed should be decided at 
once, ib. 

Beds should be closed until appeal settled, ib., 
19673-6. 

London County Council would act impartially, ib., 
19704-8. 


ORSICA. 


Outbreak of enteric attributed to oysters, 1896, 
Bulstrode, 19726 (10). 


I 


WES. 


Enteric fever attributed to oysters, Bulstrode, 
19725 (6). | 


AWSON, ROBERT ARTHUR (Analysis of his 
Evidence). 


a and Western Sea Fisheries Committee, 

6298. 

Limits of jurisdiction, 16299-302, 16390-6. 

Staff of fishery officers, 16303-5. 

Facilities for bacteriological or chemical examina- 
tion of shellfish, 16306-7. 

eo teal officer of health sometimes assists, 16308- 


Position of beds and layings (chart), 16312. 

Mussels at Egremont infected: one death from 
typhoid, 16313-5, 16355-8. 

Committee has powers to make bye-laws, 16316. 

Cannot do anything if authorities have an Act, 
ab., 16399. 

No power to interfere with old sewer, 16317, 16401. 

Bonchot system of mussel culture unsuccessful, 
16318-9, 

About 500 persons engaged in the shellfish indus- 
try, 16320. 

Sewage disposal inquiries not attended, 16321. 

No power to register layings, 16322. 

Nor to prevent shellfish being taken from polluted 
source, 16323. 

Sea Fisheries Regulation Act, 1888, 16524, 16341-6, 
16397-402. 

Action taken to prevent deposit of refuse on fish- 
Ing grounds, 16324, 16344-6. 

Beds mostly prior to formation of sewers, 16325. 


Hvidence)—continued. 


Presence of sewer probably favourable to deposit 
of mussel spat, 16326-30. 

Mussels appear to thrive on sewage, 16331-2. 

Danger lies in the presence of disease germs, 
16533-6. 

Sewage treatment should include removal of these 
germs, 16537-40. 

Committee can regulate size and manner of taking 
of shellfish, 16341-3. 

No power to prohibit taking shellfish because in- 
jurious, 16342. 

Should report cases of pollution, 16350, 16367, 
16374. 

Should have power to close polluted bed, 16350-3 
16568-70. 

Local Government Board’ would deal with com- 
pensation, 16354. 

Injurious effects of sewer reported to authorities, 
16359-62. 

Medical officers should give more time to this sub- 
ject, 16363-5, 16390. 

Have not adequate power at present, 16366. 

Committees should regard health of consumer, 
16371-3. 

Possible positions for shellfish are limited, 16375-6. 

Danger lessened by lengthening sewage outfalls, 
16577-8. 

No reports of damage as regards oysters, 16379-80. 

Committee publishes quarterly reports, 16381-6. 

Copies sent to Board of Trade, 16387-9. 

Beds outside jurisdiction might escape attention,, 
16390-6. 

Bye-laws made under Sec. 2 of the Act, 16397-8. 

Discharge of sewage can be prohibited if detri- 
mental to sea-fish, 16399-402. 

No action taken under Sec. 2 as regards sewage, 
16403-4. 

Mussels thrive better after replanting, 16405-9. 

Experiments in transplanting cockles unsuccessful, 
16410-2. 

Transplanting lessens danger of contamination if 
special laying not close to sewers, 16413-7. 

Committee propose to examine all suspected beds, 
16418-9. 


> 


DIARRHGA. 


Possibly due to typhoid organism in shellfish, 
Nash, 17191-7. 


DISEASE. 


See under Typhoid Fever ; Bulstrode, Dr. H. Tim- 
brell, 


DONNISON, HERBERT (Analysis of his Evidence). 


Eastern Sea Fisheries Committee, 16420. 

Limits of jurisdiction, 16421-3. 

Staff of fishery officers, 16424-5. 

No facilities for chemical or bacteriological analysis, 
16426. 

No medical officer to’ advise Committee, 16427. 

Position of beds and layings (chart), 16428. 

Knows of no case of illness from eating shellfish, 
16428-9, 16519-20, 16525-31. 

Bye-laws are for protection of the shellfish, 16430. 

10,000 tons of cockles taken from the Wash an- 
nually, ib. ; 

About 600 persons engaged in the shellfish in- 
dustry, 16431-4. 

Sewage disposal inquiries not attended, 16435. 

No authority to prohibit laying down or taking 
up shellfish near sewage outfall, 16436. 

Steps taken with regard to throwing rubbish detri- 
mental to shellfish, 16437, 16527-33. 

Boston Corporation Dock Act in conflict with Com. 
mittee’s powers, 16437. 

No control over mussel or cockle washing, 16439-43. 

Cockles washed in polluted river, ib. 

1,000 tons of mussels taken from the Wash an- 
nually, 16446, 16454-6. 

Some layings close to sewage outfall, 16447-9. 

Laying at Wells probably older than sewage sys- 
tem, 16451-3. 

Discharge of crude or injurious sewage into the 
sea should be stopped, 16457-60, 16479. 

Sludge smothers shellfish, 16458-60. 

No evidence that sewage is otherwise injurious, 
16462-83. 

Some evidence that mussels fatten on it, 16470-83. 

Contaminated shellfish not unhealthy, but con- 
tain germs which cause disease in man, 16484-9. 
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DONNISON, HERBERT (Analysis of his Evidence) 


—continued, 
Sewage treatment should remove disease germs, 
16490-6. Lite 
Committee has very limited power, 16497. 
Should have power to prohibit taking shell-fish 
near sewage outfalls, 16499. 


Committee reports bad cases to Local Government 


Board, 16502-4. .. & 
Should have power to close injurious beds, 16505. 
Trade refuse not detrimental to shellfish, 16507. 


_. Mussels increase.in size rapidly after transplanting, 


16509-11. ; 
Mussels are boiled: before being eaten, 16512-4. 
Generally better cooked than cockles, 16521-2. 
Same danger from mussels as from oysters, 16523-4. 
No epidemic disease traced to mussels in the district 
_during last 20 years, 16525. 
Death from eating mussels not so well traced as 
‘from oysters, ib. 
Power under sec. 2 to make bye-laws, 16528. 
Cost of, Fisheries. Committee should be made 
national, 16533+. 
Sewage does not affect growth of shell, 2b. 


Complaints about mussels and cockles injured by 


creosote, ib. 


EASTERN SEA FISHERIES COMMITTEE. 


Limits of jurisdiction, Donnison, 16420-3. 

Staff of fishery officers, ib., 16424-5. 

‘No facilities for chemical or bacteriological analy- 
sis, ib., 16426. 

No medical officer to advise Committee, ib., 16427. 

Position of beds and layings (chart), ib., 16428. 

Bye-laws ‘are for protection of the shellfish, «b., 
16430. 

About 600 persons engaged in shellfish industry, 
ib., 16431-4. 

Sewage disposal inquiries not attended, 7b., 16435. 

No authority to prohibit laying down or taking 
up shellfish near sewage outfall, tb., 16436. 

Steps taken with regard to throwing rubbish, 7b., 
16437, 16527-33. 

Boston Corporation Dock Act in conflict with Com- 
mittee’s powers, 16437. 

No control over mussel or cockle washing, 16439-43. 

Cockles washed in polluted river, ib. 


1,000 tons of mussels taken from the Wash an- 


nually, ib., 16446, 16454-6. 
Some layings close to sewage outfall, ib., 16447-9. 
Laying at Wells probably older than sewage system, 
vb., 16451-3. 
Committee has very limited power, ib., 16497. 


Should have power to prohibit taking shellfish near 


sewage. outfalls, ib., 16499. 

Reports bad cases to Local Government Board, ib., 
16502-4. 

Should have power to closa injurious beds, ib., 
16505. 

Power under sec. 2 to make bye-laws, tb., 16528. 

Cost of Committee should be made national, ib., 
16533 +. 


EGREMONT. 


Mussels infected : one death from typhoid, Dawson, 
16315-5, 16355-8. 

Mussels very badly polluted, Herdman, 18177-9. 

Sewage outfall close to the bed, ib., 18180. 


EMSWORTH. 


i 


Oyster ponds at Emsworth, Kennett, 16889-95. 
Oysters obtained off French coast, ib., 16890. 
Stored in ponds about a month, ib., 16897-900. 
Summer beds at: Hayling Islands, ib., 16901-2. 
About 200 men engaged, ib., 16903. 

Large business done in winkles, ib., 16904. 

Not so much done in scallops, 2b., 16905-6. 

Moin outfall about 50 yards from ponds, ib., 16909- 


Eight feet of water over beds twice a day, ib., 
16914. 
‘i s “12: y j i 8 ; 
Be Re: sewage to affect the oysters, ib., 
Outfall in position about 27 years, ib., 16916. 
onds in existence hundreds of years, ib., 16917. 
Water found slightly contaminated, ib., 16918-23. 
ao age until recently, ib., 16925. 
wage should be run on to mud land bel 
of ponds, 7b., 16926-8, , Telgatae tts 


.. Mud banks perfectly free from sewage, 7b., 16946-9.. 


Scheme of drainage still under consideration, 1b. 


ENTERIC FEVER. 


ENTERITIS, 


ESSEX, 


ESSEX SEA FISHERIES COMMITTEE. 





ROYAL COMMISSION ON SEWAGE DISPOSAL : 


EMSWORTH—continued. os 


Ponds 6ft, above level of outfall, ib., 1692933 
Beds square with shingle bottom, ib., 16934-6. 
Cost from £6 to £30 each, ib., 16937. 

No other suitable site, ib., 16948-43. : 


Winkle industry valuable and important, 1b., 
16942. Pa 
Winkles stored for a time, ib., 16944. " 


Picked up off the mud banks, ib., 16945. 
Removal of drain ordered in 1895, 7b., 16950. 


Drainage very detrimental to fishing interests, 
Pink, 16956. Dict o sede oe 

Trade in oysters almost stopped, ib. 

Oysters. examined bacterially: and pronounced. 
dangerous, 7b., 16958. 

No action taken to prevent pollution, 7b., 16959. 

Five per cent. of people whoiate oysters took 

_ typhoid, Baxter, 17095. - = 

Not conclusive evidence that oysters caused it, ib., 
.17095, 17134-42. ; ou 

Trouble with Emsworth oysters at Brighton, News- 
holme, 17600. on 

Widely-spread outburst of enteric ‘attributed to 
oysters. from the ponds, Bulstrode, 19725 (9). 












Sce Typhoid Fever. 


Gaertner poisoning from shellfish, Newsholme, 
17659. 
Gastro-enteritis attributed to oysters’at Truro, Bul- 
strode, 19725 (4). “ 
Gastro-enteritis attributed to oysters near Paris, 
ib.,, 19726. 
Gastro-enteritis attributed to oysters in Italy, 1b., 


19726 (10). 


Oyster industry most important, Gibson, 16564. 
Partly in hands of private companies, ib., 16565. 
Anyone may fish in open grounds, ib., 16566. 
Action taken to prevent pollution, 7b., 16568. b 
Sludge from Barrow. Deeps finds its way to coast 
from Thames, ib., 16597-620. fi 
Chemical analysis of water taken from oyster lay- 
ings, Thresh, p. 84. 
Bacteriological examination of water, 7b. 
Explanation of signs in the tables, 2b., 18058-65. 
No extensive outbreak of enteric fever, 7b., 18084. 
Suspicion attached to oysters in Hast Essex, Bul- 
strode, 19725 (3). AL 
Oyster-borne enteric and other illness, 1902, ib.) 
19725 (8). | 


ral 


See Kent and Essex Sea Fisheries Committee. 


EXETER.  ~ Per j 


Remarkable outbreak of enteric’ ‘among school 
children attributed to cockles, Bulstrede, 19728. 
(20). ba J 


FILTRATION, 


Danger .of sewage considerably reduced, Bean, 
17311. ' > 
Reduces bacteria in sewage, 2b., 17521-8. < 
Sterile effluent can be obtained, Thresh, 18147-56. — 
Not practicable on a large scale, 7b., 18151... 1 
Sand filter reduces bacteria, but liable to.accident, 
Hutchinson, 19109. owed Vii 
Satisfies the requirements of the Thames Act, 
Philipson, 19196-7. ao. we 


f* 


FISH. . 


Sludge causes fish to leave the grounds, Gibson, 
16604-13. ‘ 
‘Fish fed on sewage unfit for human food, 1b., 

16615-9. | CSCO: 
Effluent from septic tank and land does not affect 
fish life, Baxter, 16990-1. ee 
Not often heard of near Barking outfall, 18774-80. 
See also Shellfish ; Oysters ; Cockles ; Mussels. 


if: 


INDEX. 


FISHERIES, CHAMBER OF 


Chamber of Fisheries is a voluntary association, 
Baxter, 17097. 

Has no compulsory powers over members, %b., 
17101. 

Witness’s opinions may be taken as the general 
opinions of the oyster members, 7b., 17103-5. 

Chamber consists of fish merchants’ associations, ib., 
17115. 

About 200 members, 7b., 17116. 

Whitstable Oyster Company not represented, ib., 
17117. 

Chamber representative of the fisheries generally, 
ab., 17118-20. 


FISHERIES COMMITTEES. - 


See Sea Fisheries Committees. 


FISHMONGERS’ COMPANY. 


Controls sale of fish in London, T'owse, 19619-21. 

Inspectors report and submit samples, ib., 19622-4. 

Action often taken since the oyster scare, ib., 
19627-8. 

No control over oyster beds, ib., 19629. 

Surroundings considered in judging shellfish, ib., 
-19650-3, 19644-6. 

Not condemned until source ascertained, ib., 19634. 

‘Company cannot take legal proceedings, ib., 19649. 

Has power of seizing in London, ib., 19651-7. 

Can refuse to allow sale of unwholesome fish, ib., 
19661. 

‘Stopped sale of Leigh cockles, 2b. 

Oyster merchants have agreed to act upon the 
Company’s advice, 7b., 19664-6. 

Company can stop sale of polluted foreign shell- 
fish, ib., 19677. 

Sample taken of Cleethorpes polluted oysters by 
Company’s officer, ib., 19686-7. 

Consignees warned not to import foreign oysters 
after condemnation, 7b., 19688-9. 

Sale of foreign oysters forbidden when doubtful, 
ab., 19693-4. 

Company has spent a Jarge sum on analysis and in- 
spection, 71b., 19717-20. 


FITZMAURICE, MAURICE, c.m.c. (Analysis of his 


Evidence). 

Chief Engineer of London County Council, 18492. 

Acquainted with drainage system since 1892, 18493. 

History of London drainage system, 18494. 

Construction of new storm water sewers, 18495-501. 

Normal daily flow 230,000,000 gallons, 18502, 
18519-21. 

7,000 tons of sludge sent to Barrow Deeps, 18502-7. 

Sewage concentrated at Barking, 18508-11. 

Storm water overflows come into work after jin. 

_ rainfall, 18512-8. 

500,000,000 gallons daily at Barking in wet 
weather, 18524-7. 

Sewers deal with about one dilution, 18528-32. 

Effluent discharged at all states of tide, 18533. 

Currents from Barrow Deeps not ascertained by 
experiment, 18534-52. 

Observed by masters of sludge vessels, 18553-4. 

‘No tendency to silt up at Barrow Deeps, 18555. 

Depth of water 10 to 13 fathoms, 18558-64. 

‘Channel almost exactly a mile wide, 18565-70. 

Sewage all goes through precipitation tanks at 
Barking, 18571-3. 

Certain amount of effluent carried past Barking on 
the flood tide, 18575-8. 

Sewage carefully gauged for precipitation, 18579- 
82 


Proposed to carry sludge 10 miles farther out, 
18583-7. 

Practically no trade effluent, 18588-92. 

Trade effluent received if it does not damage sewer 
or harm the men working, 18593-602. 

New sewer being made with intercepting tanks to 
take dangerous effluent, 18596. 

No power to compel manufacturers to put up tanks, 
18600. 

Can make them stop dangerous effluent, ib. 

Question of charge for trade effluent not considered 
by Council, 18603. 

Connections not made without Council's know- 
ledge, 18606. 

Trade connectiore allowed to be made, 18607-8. 
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FITZMAURICE, MAURICE, o.m.c. (Analysis of his 


Evidence)—continued. 

Considerable difficulty with hot water, 18607-18. 

Manufacturers should cool it, 18614-5. 

Cost of sewage purification, 18619-27 and state- 
ment. 

Float experiments at the Barrow Deep, p. 106. 


FLUSHING. 


New sewage scheme not satisfactory, Blamey, 
17432-5. 

Outfall would discharge just below beds, ib., 17437. 

Scheme not approved yet, ib., 17438-42. 


FOREIGN SHELLFISH. 


Mussels imported from Holland in large quantities, 
Baxter, 17019-24, 

Beds belong to the Government and kept free from 
pollution, 26., 17025. 

Dutch periwinkles guaranteed free from pollution, 
2b., 17032. 

American oysters sold at once or laid down, %6., 
17034-5. 

Producers do all they can to keep the beds pure, 26., 
17037. 

Portuguese oysters rarely sold direct, 26., 17038, 

Most #rench relaid on English beds, 20. 

Some evidence that Portuguese oysters are polluted, 
2.b., 17039-46. 

Foreign oysters should not be imported free unless 
guaranteed pure, 26., 17047-62. 

Some States in America give certificates of freedom 
from pollution, 2b., 17090-3. 

Large imports of mussels for food and bait, 2b., 
17155-64, 


- Scallops come from French coasts in English vessels, 


ib., 17167. 

Winkles and mussels received from Holland during 
1900, 1901, 1902, pp. 29-32. 

South Dutch mussels received during 1900, 1901, 
1902, pp. 33-4. 

Imported shellfish should be examined, Wash, 
17220. 

Continental inspection would be wanted, Vewsholme, 
17584. 

Imported oysters should be laid in pure water before 
sale, Viven, 17877-82, 17930-6, 18018-21. 

Supervision of imported oysters could be entrusted 
to Rivers Boards, 1b., 17883. 

Enormous quantity of American mussels imported, 
ib., 17954. 

Large quantity of mussels imported, 7., 17962-3. 

Certificate of purity might be accepted for foreign 
oysters, 16., 18021. 

Dutch oysters imported with certificate of purity, 
Herdman, 18271-2. 

Value of foreign certificates is doubtful, 26., 18354-6, 

Some Dutch layings are polluted, 1. 18204-9, 
18271-2. 

All foreign oysters should be laid down for three 
weeks or a month, 7b., 18273-9. 

Possible to relay all foreign oysters before sale, 
Barber, 18402-13. 

Control of imported shellfish necessary, Murphy, 
18955-6. 

Imported oysters should all be relaid, Browne. 
19427. 

American form of certificate, 7b., 19428-31. 

American oysters relaid on foreshore in Ireland, %,, 
19432-7. 

Impossible for public department to brand consign- 
ments of shellfish, Holt, 19579*-80. 

Legislation should embrace all beds and also im- 
ported oysters, 7b., 19599-600. 

Fishmongers’ Company can stop sale of polluted 
foreign shellfish, Zowse, 19677. : 

Consignees warned not to import foreign oysters 
after condemnation, #0., 19688-9. 

American oysters mostly relaid, 1b., 19689, 19714-6. 

Sale of foreign oysters forbidden when doubtful, 1., 
19693-4. 


GIBSON, HERBERT WILLIAM (Analysis of his Evi- 


dence). 
Kent and Essex Sea Fisheries district, 16534. 
Limits of jurisdiction, 16535-46. 
Steps taken to protect oysters and get improper 
storage beds removed, 16546-9. 
Staff of fishery officers, 16550-2. 
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GIBSON, HERBERT WILLIAM (Analysis of his Evi- HAMWORTHY—continued. 





dence )—continued. 

No facilities for bacteriological or chemical ex- 
amination, 16553. ; 

Essex Medical Officer of Health gives assistance, 
ib., 16558. ; 
Committee does not submit samples for examina- 

tion, 16554-8. 

Position of beds and layings, 16559. 

Medical officer acts under direction of County 
Council, 16560. 

Has examined the oyster fisheries generally, 2b. 
Condemns Thames estuary as a place for fish, 
16561. ; 
Reported on cockle industry and pollution at Leigh, 

16562. 

Outbreaks of disease from shellfish at Southend, 2b. 

Things not altogether as they should be at Whit- 
stable, ib. 

Oyster industry most important in Essex, 16564. 

Partly in hands of private companies, 16565. 

Anyone may fish in “open grounds,” 16566. 

No doubt whatever about infection of shellfish, 
16567. 

Action taken to prevent pollution, 16568. 

Committee considerably fettered by sec. 13 of the 
Act of 1888, 16568, 16578. 

'Bye-laws cannot prevent discharge of sewage under 
statutory powers, 16568, 16603. 

Committee reports on new schemes, 16568. 

Board of Trade tries to meet objections raised, ib. 

Should be some means of regulating discharge, 7b. 

Inquiries by Local Government Board not attended 
as a rule, 16569. 

Taking mussels from polluted public grounds can 
be prohibited, 16570. 

Bye-laws cannot be made for private grounds with- 
out consent, 7b. 

Chief object: of Act of 1888 was to prevent throw- 
ing of rubbish detrimental to fishing into the 
Thames, 16573-7. 

Discharge of refuse dealt with by bye-law, 16580. 

Sludge dumped down at Barrow Deeps is pollut- 
ing the Thames, 16582-602. 

Finds its way to Essex coast from Thames, 
16597-620. 

Fish at Leigh, Southend, etc., tainted by sewage, 
16598-9. 

Oyster layliings removed from Hadleigh because 
of sewage pollution, 16600. 

Sludge causes fish to leave grounds, 16604-13. 

Fish fed on sewage unfit for human food, 16615. 

Stationary fish affected by sewage, 16620. 

No adequate remedy for sewage discharge, 16621. 

New outfalls should not be sanctioned near beds, 
and discharge should be regulated by the tide, 
16624-8. 

Oyster layings older than sewers in many cases, 
16625-7. 

Dangerous matter in sewage might be got rid of, 
16629. 

Pathogenic organisms must be removed, 16630-9. 

Private owners in the Thames should be compen- 
sated and got rid of, 16640. 

Experts say the beds are polluted, 16641-2. 

Independent authority necessary to decide ques- 
tions of injury and compensation, 16643. 

Thames Conservancy have not sufficient powers, 
16644-9. 

Pollution of estuary constantly increasing, 16650-8. 

Herne Bay outfall extension opposed by Committee, 
16659-68. 

Inspection of sewage discharge suggested, 16669. 

No authority now to inspect works under statu- 
tory powers, 16671-97. 

Responsible Government authority should take up 
the matter, 16703. 


HADLEIGH. 


Oyster layings removed because of sewage pollu- 
tion, Gibson, 16600. 


HAMWORTHY. 


Oyster ponds at Hamworthy, Dorset, Scott, 16761. 

Nearest drain about 50 yards, ib., 16765. 

Oysters and water examined by Dr. Bulstrode, ib., 
16766-7. 

Ponds in existence since 1891, ib., 16768, 16807. 

Drains were there first, ib., 16769, 16810. 

Five small drains, but no sewage from them, 7b., 
16770-5, 16811-9, 16822-5. 


A little sewage from Battery 100 yards away, 7., 
16776-7. 

Drains about to be diverted from the shore, ib., 
16786-7. 

Beds made of very fine gravel grit, 7b., 16796-8. 

Sanctioned by Board of Trade, ib:, 16806-8, 16819. 

Beds in existence since 1891, 7b. 

Small drains about 10 or 20 yards from beds, 2b., 
16811-9, 16822-5. 

Expense and risk in moving beds, ib., 16820-7. 

No rent paid for beds, 2b., 16828-31. 


HERDMAN, Pror. W. A., p.sc., F.R.8. (Analysis of 


his Evidence.) | 


Contamination of shellfish by sewage, 18175. 
Mussels very badly polluted at Egremont, 18177-9.. 
Sewage outfall close to the bed, 18180. 
Contamination may be carried several miles by — 
sea water, 18181-5. | 
Bacteriological results should be taken with other 
proofs, 18186-9. | 
B. coli not absolute proof of sewage contamination, — 
18186-93. 
Examination of beds as important as bacteriological 
evidence, 18194-9, 18250. | 
Circumstances can only be valued by scientific ex- — 
pert, 18201-3. . 
Some Dutch layings are polluted, 18204-9, 18271-2. — 
Pure sea water cleanses polluted oysters in about — 
10 days, 18210-3. q 
Fisheries Committees should be present at sewage — 
inquiries, 18214, 1822-7. 
Powers should not be entirely in the hands of local 
bodies, 18215-27. 
Appeal to central board a sufficient safeguard, 
18228. 
Fisheries Committees should be represented, — 
18238-9. 
Standard of purity very desirable, 18240-53. 
All oyster beds should be registered, 18254-5, 18284. 
Fisheries authorities should have power to close — 


dangerous beds, 18256-7, 18286-7. a 
Registration should be combined with power of — 


Beds should be under constant inspection, 18262-70,. 
18285. ’ 
Sea fishery bailiffs could report weekly, 18265, ) 


closing, 18258-64. a 


18288. 
Dutch oysters imported with certificate of purity, — 
18271-2. | 
All foreign oysters should be laid down for three — 

weeks or a month, 18273-9. . q 
Standard should be discussed by experts. 18289-98. — 
Possible to arrive at a workable standard, 18299-304. 


‘Mussels flourish on sewage, 183505. : 


B. coli would remain in oyster 14 days, 18309-33. 
Chiefly found in the pallial and branchial cham- } 


bers and intestine, 18310-6. 
Not found in the tissues, 18311-4. | 
Mussels and cockles mostly disseminated, 18334. 
Cockle beds could be registered, 18335-7. 
Fishery officers could give information, 18338-46. 
Cockles should not be taken from bed before regis- — 

tration, 18339-42. 
Foreign shores not better kept than home, 18347-_ 


53. 


No evidence that sewage injures oyster, 18506-8. i 
‘ 


Value of foreign certificates is doubtful, 18354-6. 


Constitution of Lancashire Sea Fisheries Com-_ 
mittee, 18357. 

Question of public health not part of their duties, 
18358. 

Glaring cases reported to sanitary authorities, 
18359-60. 

Committee might give information, 18361. 

B. coli recoverable after 10 days in sea water, 
18363-72. 

Not propagated in the oyster, 18373-5, 


{ 


HERNE BAY. 


Outfall extension opposed by Fisheries Committee, 
Gibson, 16659-68. 


HERTFORD. 


Sewerage Diversion Act, 1854, Hutchinson, pp- 
136-8. ) 

Engineer’s report upon Hertford sewage, 7b., P- 
137. 


INDEX. 


HERTFORD—continued. 


Royal Commission—Hertford sewage, ib., pp. 139- 
40. 

Best known practical means of purification should 
be adopted, ib., 19024, 19031-9, 19103, 19106-9. 


HHEYBRIDGE BASIN. 


Outbreak of enteric fever, Thresh, 18082-3. 


HOLT, E. W. L. (Analysis of his Evidence.) 


Scientific Adviser to the Department of Agricul- 
ture, Ireland, 19579. 

Memorandum of evidence, p. 224. 

Specimens of American certificates, ib. 

Licences to plant oysters in Ireland, p. 226. 

Steps to be taken before granting a licence, 1b. 

Revocation and determination of licences, ib. 

Licences for bed below low-water mark, p. 227. 

Licences for bed above or above and below low- 
water mark, 228. 

Impossible for public department to brand con- 
signments of shellfish, 19579*-80. : 
Sale from polluted ground should be prohibited, 

19581. 
Oysters get rid of germs in about a fortnight, 
. . 19582-3. 

Treland should have a separate Act, 19588-9. 

- Doubtful whether freedom from contamination can 
now be considered in granting licence, 19590-1. 
Any additional powers should be vested in the fish- 
ery authority, 19594. Boe 
More a matter of convenience than principle, 
19595-8. ; 
Legislation should embrace all beds and also im- 

ported oysters, 19599-600. 
Sale of oysters from polluted bed should be illegal, 
19601-4. 
» Oysters appear to thrive in contaminated estuaries, 
19605-10. 
' Presence of sewage a source of danger to the 
oyster eaters, 19611. 
Oysters from doubtful positions should be relaid in 
clean beds, 19613. 
Preferable to closing beds somewhat polluted, ib. 
Relaying for a month suggested, 19614. 
» Would not be fatal to the industry, ib. j 
No heed taken of sanitary conditions in granting 
licences, 19615-7. 


HUTCHINSON, C. C., and others (Analysis of their 


Evidence), 


Lee Conservancy Board, Memorandum, p. 131. 
Constitution of Board, 7b. 
River Lee Water Act, 1855, 2b. 
Lee Conservancy Acts, 1868, 1900, p. 132. 
Protection of water accounts, pp. 153-5. 
Nature and scope of the powers of the Board, p. 
~ 185. 
Storm outfalls, metropolitan sewage, 7b. 
New River Company’s (Hertford Sewerage Diver- 
sion) Act, 1854, pp. 136-8. 
Company not to discharge sewage water into the 
' river Lee until purified, p. 136. 
Board of Trade to decide as to purification, ib. 
'Engineer’s report upon Hertford sewage, 1902, ib., 
fp. Lov, 
Royal Commission—Hertford Sewage, pp. 139-140. 
Pollution above and below intakes of water com- 
panies, p. 139. ‘ 
Reports of Mr. W. C. Young on sewage effluents in 
Lee Valley, pp. 141-5. 
Method of work adopted by the Conservancy, p. 
145. 
Rivers Pollution Act, 1876, p. 146. 
Lee Valley Sewer scheme, p. 146. 
Report of Parliamentary Committee, 1898, ib. 
West Ham Corporation Bill, p. 147. 
Circulars to the various local authorities, pp. 147-8. 
Report of Sanitary Engineer, 1898, p. 149. 
Lee and Roding Valleys main drainage scheme, 
pp. 149-150. ; 
Lee and Roding Valleys sewer, p. 150. 
Lower Lee Valley sewer scheme, pp. 150-5. 
Letter to the Royal Commission, p. 154. 
Evidence on sewage disposal in the Lee Valley re- 
quired by the Royal Commission, 7b. 
Separate action of the local authorities unsuccess- 
ful, p. 155. 
Alteration in the law desirable for prevention of 
pollution of water supplies, p. 156. 
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HUTCHINSON, C. C., and others (Analysis of thei 


Evidence)—continued. 


Best known practical means of purification should 
be adopted by Hertford, 19024, 19031-9, 19103, 
19106-9. 

All sewage should be kept out of the river Lee, 
19024-5, 19044-9. 

Exclusion of sewage would not affect navigation, 
19026-7, 19077-99. 

Would not seriously affect water companies’ intake, 
19028-9, 19083. 

No powers to exclude sewage at present, 19030-9. 
wage effluent almost as dangerous to drinking 
water as sewage, 19040. 

Objects in view can only be obtained by legislation, 
19041-7, 

No known process renders effluent fit to be dis- 
charged into drinking water, 19044-9, 19106-7. 
Government powder factories polluting the Lee, 

19050-2, 19072-6, 19162-4. 

Best known practicable means of purification not 
sufficient for the Lee, 19053-61. 

Expense of diversion should fall on the water com- 
panies, 19062-71, 19076, 19178-80. 

Sand filter reduces bacteria, but liable to accident, 
19109. 

Local authorities all have different views, 19110. 

East London water fairly satisfactory, 19115. 

Sewer proposed not Labls to leakage or accident, 
19117-25, 19128-30. 

Sewage would be treated like London sewage, 
19124-7. 

Works not likely to get out of order, 19131. 

Pollution serious in a drinking water stream, 
19131-5. 

Powers required to compel local authorities to 
unite in scheme, 19136. 

Hardly practicable to insist on sterilising all 
effluents, 19138. 

Would cost about £13,000 a year, 19139-47. 

Absolute exclusion more economical, 19147. 

Bae system proposed for storm water, 19148- 


Some storm water would go into river, 19153-6. 

Trade effluent question not important, 19158. 

Will become more: pressing in future, 19159-60. 

Manufacturers dealt with amicably, 19161. 

No great difficulty in stopping trade pollution, 
19165. 

Trade effluents taken without conditions or pay- 
ment, 19166-9. 

Manufacturers dealt with amicably, 19161-19170. 

Parliamentary powers obtained to stop pollution, 
19172-4. 

Effluents better dealt with by the authorities, 
19175. 

Conservancy's scheme best method of dealing with 
the river, 19176-7. 

London Water Board believed to be in favour of 
the scheme, 19181. 

Middlesex County Council in favour of the scheme, 
19182-3. 

East London Water Company seeking to impede it, 
19183. 

Report on the sewage of Cheshunt, Waltham 
Abbey, and Bishop’s Stortford, pp. 163-4: 


INSPECTION. 


Inspection of sewage discharge suggested, Gibson, 
16669. 

No authority to inspect works under statutory 
powers, 7b., 16671-97. 

Responsible government authority should take up 
the matter, ib., 16703. ° 

Oyster shops and barrows should be inspected, 
Brazier, 16866. 

Oysters lying about for 10 days or so should be 
condemned, 7b. 

All shellfish layings should be inspected, N ash, 
17188 (5), 17201-22. 

Imported shellfish should be examined, ab., 17220. 

No difficulty in inducing dealers to take precau- 
tions, 7b., 17233-5. 

Public and private fisheries should be inspected, 
Bean, 17811. 

Should be three or four times a year, ib., 17401. 

ey inspection would be wanted, Newsholme, 
17584. 
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INSPECTION—contonued. 


Some authority should be charged with inspection, 
Thresh, 18028. 

Local Government Board preferred, or County 
Councils, 2b., 18029. 

Beds should be under constant inspection, Herd- 
man, 18262-70, 18285. 
Sea-fishery bailiffs could report weekly, ib., 18265, 

18288. 
Rivers Boards should deal with inspection, Browne, 
19400. 


See also Controlling Authority. 
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KENNETT, JOHN (Analysis of his Evidence)—contd- 


Cost from £6 to £30 each, 16937. 

No other suitable site at Emsworth, 16938-43. 

Winkle industrv valuable and important, 16942. 

Winkles stored for a time, 16944. 

Picked up off the mud banks, 16945. 

Mud banks perfectly free from sewage, 16946-9. 

Local Government Board ordered removal of the 
drain in 1895, 16950. 

Scheme of drainage still under consideration, 2b. 


KENT. 


Enteric from uncooked mussels in East Kent, 1883, 


IPSWICH. Bulstrode, 19727 (13). 


Enteric attributed to cockles, Bulstrode, 19728 (22). 
KENT anp ESSEX SEA FISHERIES COMMITTEE. 








IRELAND. : Limits of jurisdiction, Gibson, 16534-46. 
Extent and nature of shellfish industry, Browne, Steps taken to protect oysters, 2b., 16546-9. 
p-. 197. ‘ b dae. Staff of fishery officers, 7b., 16550-2. 
Conditions of layings in regard to contamination, No facilities for bacteriological or chemical ex- 
tb., p- 198. amination, ib., 16553. 


Extent to which enteric fever has been caused, ib. 

Way in which danger may be removed, 7b., p. 199. 

Considerations determining whether laying was 
liable to contamination, 2b. 

Remedies suggested, ab. 

Beds licensed by Fisheries Department, 2b., 19360- 


74. 
Contamination not considered in giving licence, 1b., 
19375-81. : 
Licence merely affects proprietary rights, 1b., 
19378-9. 


Nothing done to protect oyster beds, 7b., 19382. 

Considerable trade with England, ib., 19383-9. 

Storing pits not in general use, 1b., 19409-106. 

One dumping ground at Bellmullet near sewage 
outfall, ib., 19411. 

Sewage discharged on coast all crude, 2b., 19422. 

American oysters relaid on foreshore, 2b., 19432-7. 

No fees or rent paid for licences, 1b., 19458-9. 

Layings mostly owned by individuals, 2b., 19440-6. 

Some not free from pollution, 7b., 19444. 

Anyone can fish in the public beds, ib., 19447-8. 

No power to revoke licence on sanitary grounds, 
ab., 19455-8. 

Department of Agriculture deals with fisheries, 2b., 
19459. 

Control should be given to a new sanitary body, 
ab., 19460-1. 

Best fattening grounds near sewers, ib., 19462-3. 

Bacterioscopic examination of shellfish, McW eeney, 
19484. 

Regional reports—Coasts of-Ireland, ib., pp. 208- 
221. 

Licences to plant oysters, Holt, p .226. 

Steps to be taken before granting a licence, 1b. 

Revocation and determination of licences, ib. 

Licence for bed below low-water mark, 1b., p. 227. 

Licence for bed. above or above and below low- 
water mark, 7b., p. 228. 

Treland should have a separate Act, ib., 19588-9. 

Doubtful whether freedom from contamination can 
now be considered in granting licence, 1ib., 
19590-1. 

No heed taken of sanitary conditions in granting 
licences, 2b., 19615-7. 


KENNETT, JOHN. (Analysis of his Evidence.) 


Owns oyster ponds at Emsworth, 16889-95. 

Obtains oysters off the French coast, 16890. 

Oysters stored in ponds about a month, 16897-900. 

Summer beds at Hayling Island, 16901-2. 

About 200 men engaged in the industry, 16903. 

Does a large business in’ winkles, 16904. 

Not so much in scallops, 16905-6. 

Main outfall about 50 yards from ponds, 16909-13. 

Hight feet of water over the beds twice a day, 16914. 

Not sufficient sewage to affect the oysters, 16915. 

Outfall in position about. 27 years, 16916. 

Ponds in existence hundreds of years, 16917. 

Water analysed recently and found slightly con- 
taminated, 16918-23. 

Has 30 years’ experience of oysters, 16924. 

No trouble at. Emsworth until recentlv, 16925. 


Sewage should be run on to mud land below level” 


of ponds, 16926-8. 
Ponds are 6ft. above level of outfall, 16929-33. 
Beds square with shingjé bottom, 16934-6: 


KLEIN, Dr. E. (Analysis of his Evidence). 


Essex Medical Officer gives assistance, 1b., 16555,. 
16558. 

Committee does not submit samples, 7b., 16554-8. 

Position of beds and layings, 2b., 16559. 

Medical Officer has examined the fisheries, 7b., 
16560. 

Condemns Thames estuary as a place for fish, 2b., 
16561. 

Reported on cockle pollution at Leigh, 7b., 16562. 

Oyster industry most important in Hssex, ib., 
16564. 

Partly in hands of private companies, 7b., 16565. 

Anyone may fish in open grounds, 2b., 16566. 

Action taken to prevent pollution, 7b., 16568. 

Committee considerably fettered by sec. 13 of the 
Act, ib., 16568, 16578. . 

Bye-laws cannot prevent discharge of sewage under, 
statutory powers, ib., 16568, 16603. 

Committee reports on new schemes, 2b., 16568. 

Board of Trade tries to meet objections raised, ib. 

Inquiries by Local Government Board not attended, 
ab., 16569. 

Taking mussels from polluted public ground can be 
prohibited, 2b., 16570. 

Bye-laws cannot be made for private grounds with- | 
out consent, 7b. ia 

Chief object of Act was to prevent throwing rubbish: ~ 

_ into the Thames, 7b., 16573-7. 

Discharge of refuse dealt with by bye-law, 7b., 
16580-602. 

Fish at Leigh, Southend, etc., tainted by sewage, 
ab., 16598-9. 4 

Oyster layings removed from Hadleigh because of — 
sewage pollution, 2b., 16600. 

Oyster layings older than sewers in many cases, 2b., 
16625-7. 

Private owners in the Thames should be got rid of, 
ab., 16640 

Experts say the beds are polluted, 7b., 16641-2. 

Pollution of estuary constantly increasing, 17b.,. 
16650-8. 

Herne Bay outfall extension opposed by Committee, 
ib., 16659-68. 

No authority to inspect sewage works under statu- 
tory powers, 1b., 16671-97. 
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Paper on oysters and b. coli, 17663. } 
Bacterioscopic diagnosis of sewage pollution of shell- 
fish, p. 59. 
B. coli group, 2b. f 
Ditto in relation to shellfish, p. 61. 
Bacillus enteritidis sporogenes, 7b. - 
Tnstructions for collection of oysters, 17664. = 
Bacilli mainly in pallial chamber, 17666-72. 4 
Methods of collecting evidence of contamination, i 
17673-86. ; 
B. coli present in the human and animal intestine, i 
17687-700. :. 
B. enteritidis sporogenes occurs generally in the — 
intestine, 17701-16, 17731-2. : 
Occurs in certain relation to b. coli, 17716-30. 
Presence of either, or both, is evidence of contami- 
nation, 17733-6. 5 
Topographical evidence and bacterioscopic analysis — 
both required, 17737-42, 17750-2. 
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B. typhosus very difficult to detect, 17743. 

Would not be absolute proof of sewage contamina. 
tion, 17745. 

Sources of b. typhosus, 17746-9. 

Conditions under which b. coli becomes pathogenic, 
17753-65. 

Certain forms of Gaertner’s b. are pathogenic, 
17764-7. 

Agglutination test for b. typhosus, 17768-72. 

Numerical ratio of b. typhosus and b, coli in typhoid 
excreta, 17773-8. 

Varieties of b. coli in sewage, 17780-2. 

Methods of finding b. coli communis and enteritidis, 
177835-9. 

Determination of enteritidis sporogenes, 17790-2. 

Risk of contamination when opening oysters, 
17793-6. 

B. coli does not exist in excretion channels of oys- 
ters, 17797. 

Six to 14 days sufficient ‘to eliminate b. coli, 17798- 
804. 

Except for the Portuguese oyster, 17799-800. 

No difficulty in demonstrating b. coli in polluted 
cockles, 17806-7. 

Standard of b, coli permissible in oyster, 17810-5. 

Standard for water round the oyster, 17816-35. 

Sea water affects vitality of b. coli communis, 
17820-2. 

Bacteriological investigation as reliable as topo- 
graphical conditions, 17825. 

Relative amount of contamination more important 
than absolute, 17831. 

All tests applied before certifying b. coli, 17837-41. 


LANCASHIRE AND WESTERN SEA FISHERIES 


COMMITTEE. 


Limits of jurisdiction, Dawson, 16298-3502, 16590-6. 

Staff of fishery officers, 1b., 16303-5. 

Facilities for bacteriological and chemical exami- 
nation, 7b., 16306-7. 

Medical officer of health sometimes assists, <b., 
16308-11. 

Position of beds and layings (chart), ib., 16312. 

Mussels at Egremont infected: one death from 
typhoid, 2b., 16313-5, 16355-8. 

Committee has power to make bye-laws, ib., 16316. 

Cannot do anything if authorities have an Act, ib., 

— 16316, 16399. 

No power to interfere with old sewer, 7b., 16317, 
16401. 

About 506 persons engaged in shellfish industry, 7b., 
163520. 

Sewage disposal inquiries not attended, zb., 16321. 

No power to register layings, ib., 16322. 

Nor to prevent shellfish being taken from polluted 

_ source, 1b., 16325, 16342. 

Action taken to prevent deposit of refuse, 2b., 16324, 
16344-6. 

Beds mostly prior to formation of sewers, 1b., 16525. 

Committee can regulate size and manner of taking 
of shellfish, ib., 16341-3. 

Should report cases of pollution, 7b., 16350, 16359- 

62, 16367, 163574. 

Should have power to close polluted bed, 2b., 16350-3, 
16568-70. 

Local Government Board would deal with compensa- 
tion, ib., 16354. 

Committees should regard health of consumer, ib., 
16371-3. 

No reports of damage as regards oysters, ib., 16379- 


80. 

Committee publishes quarterly reports, ib., 16381-6. 

ee sent to Board of Trade, 2b., 16387-9. 

d outside jurisdiction might escape attention, 
ab., 16390-6. 

Bye-laws made under Sec. 2 of the Act, ib., 16397-8. 

Discharge of sewage can be prohibited if detrimental 
to sea fish, tb., 16399-402. 

No action taken under Sec. 2 as regards sewage, ib., 
16403-4. 

Committee propose to examine all suspected beds, 

_ 2b., 16418-9. 

Constitution of the Board, Herdman, 18357. 

Question of public health not part of their duties, 
ab., 18355. 

Glaring cases reported to sanitary authorities, 7b., 
1835-60. 

Board might give information, 2b., 18361. 


Effluent does not affect fish life, Baxter, 16990-1. 

Sewage should be purified by land, ib., 16997-17005. 

Treatment makes a difference, Thresh, 18075. 

Large number of bacteria left in, ib., 18075-7, 

Treatment preferable to artificial, 7b., 18078-9. 

No evidence of pathogenic bacteria in effluent, 
Philipson, 19202, 19206-9. 


‘LAYINGS. 


See under Beds, Ponds, Layings. 


LEE. 


River Lee Water Act, 1855, Hutchinson, p. 151. 
Lee Conservancy Acts, 1868, 1900, ib., p. 132. 
Protection of water accounts, 1b., pp. 159-5. 

New River Company’s (Hertford Sewerage Diver- 
sion) Act, 1854, 2b., pp. 136-8. 

Company not to discharge sewage water into Lee 
until purified, 2b., p. 156. 

Board of Trade to decide as to purification, 7b. 

Engineer’s report upon Hertford sewage, 1902, 7b., 
p. Lor: 

Royal Commission—Hertford Sewage, ib., pp. 169- 
140. 

Pollution above and below intakes, 1b., p. 139. 

Sewage efiluents in Lee Valley, ib., pp. 141-5. 

Lee Valley sewer scheme, ib., p. 146. 

Report of Parhamentary Committee, 1898, 2b. 

West Ham Corporation Bill, 71b., p. 147. 

Circulars to various local authorities, ib., pp. 147-8. 

Report of Sanitary Engineer, 1898, 2b., p. 149. 

Lee and Roding Valleys Main Drainage Scheme, 1b., 
pp. 149-150. 

Lee and Roding Valleys Sewer, ib., p. 150. 

Lower Lee Valley Sewer Scheme, 7b., pp. 150-5. 

Letter to the Royal Commission, ib., p. 154. 

Evidence on sewage disposal, ib. 

Separate action of local authorities unsuccessful, 
ub., p. 155, 

Alteration in the law desirable for prevention of 

_ pollution of water supplies, ib., p. 156. 

Best known practical means of purification should be 
adopted by Hertford, 1b., 19024, 19031-9, 19103, 
19106-9. 

All sewage should be kept out of Lee, ib., 19024-5, 
19044-9. 

Exclusion would not affect navigation, 7b., 19026-7, 
19077-99. 

Would not seriously affect water companies’ intake, 
1b., 19028-9, 19083. 

No power to exclude sewage at present, 2b., 19030-9. 

Sewage effluent almost as dangerous to drinking 
water as sewage, ib., 19040. 

Objects in view can only be attained by legislation, 
ab., 19041-7. 

No known process renders effluent fit to be dis- 
charged into drinking water, ib., 19044-9, 19106-7. 

Government powder factories polluting the Lee, 
4b., 19050-2, 19072-6, 19162-4. 

Best known practicable means not sufficient for the 
Lee, ib., 19053-61. 

Expense of diversion should fall on water companies, 
ab., 19062-71, 19076, 19178-80. 

Local authorities all have different views, 7b., 19110. 

East London watér fairly satisfactory, 7b., 19115. 

Sewer proposed not liable to leakage or accident, 
ab., 19117-23, 19128-30. 

Sewage would be treated like London sewage, 4b., 
19124-7. 

Works not likely to get out of order, 2b., 19131. 

Pollution serious in a drinking water stream, ib., 
19131-5. 

Powers required to compel local authorities to unite 
in scheme, ib., 19156. 

Hardly practicable to insist on sterilising all efflu- 
ents, 2b., 19138. 

Would cost about. £13,000 a year, 2b., 19139-47. 

Absolute exclusion more economical, 7b., 19147. 

Separate system proposed for storm water, 2b., 
19148-52. 

Some storm water would go into river, 7b., 19153-6. 

Trade effluent question not important, ib., 19158. 

Will become more pressing in future, 2b., 19159-60. 

Manufacturers dealt. with amicably, 2b., 19161. 

No great difficulty in stopping trade pollution, 7., 
19165. 

Effiuents taken without conditions or payment, 4b., 
19166-9. 

Manufacturing community rapidly increasing, éh., 
19170. 














yA ROYAL COMMISSION ON SEWAGE DISPOSAL: 


LEE—continued. 


Parliamentary powers obtained to stop pollution, 
ib., 19172-4. 

Effuents better dealt with by the authorities, ib., 
19175. 

Conservancy’s scheme best method of dealing with 
the river, 1b., 19176-7. 

London Water Board believed to be in favour of 
scheme, ib., 19181. 

Middlesex County Council in favour of scheme, ib., 
19182-5. 

East London Water Company seeking to impede it, 
1b., 19183. 

Report on sewage of Cheshunt, Waltham Abbey, 
and Bishop’s Stortford, 2b., pp. 163-4. 

Sewage passes over the beds at the mouth of the 
Lee, Towse, 19641-3. 


LEE CONSERVANCY BOARD. 
Memorandum by the Board, Hutchinson, p. 161. 
Constitution of Board, 1b. 
Lee Conservancy Acts, 1868, 1900, 2b., p. 142. 
Protection of water accounts, 7b., pp. 133-5. 
Nature and scope of powers, 1b., 135. 
Method of work adopted, ib., 145. 
Scheme for dealing with the river, 1b., p. 146 et seq. 


LEGISLATION. 

Suggested measures for preventing danger, Nash, 
17188. 

Act required to enforce compensation for injury 
done, Bean, 17408-9. 

Consumption of contaminated shellfish should be 
prohibited, Newsholme, 17572-81. 

Should not be confined to oysters, 2b., 17576-7. 

Required for oysters and laid mussels, Niven, 
17886, 

Should impose penalty for contamination of shell- 
fish, Barber, 18380. 

Present state of the law unsatisfactory, 7b., 18384. 

Law about shellfish requires alteration, Savage, 
18439. 

Particular measures recommended, ib., 18440. 

Ireland should have a separate Act, Holt, 19588-9. 

Should embrace all beds and also imported 
oysters, 7b., 19599-600. 


LEIGH. 


Cockle industry and pollution, Gibson, 16562. 

Shellfish tainted by sewage, ib., 16598-9. 

Whitstable cockles less dangerous, Nash, 17198 
200. 

B. coli found in all cockles from the district, 
Thresh, 18092-107. 

Must be from London sewage, 2b., 18094. 

Only found in the mud about Leigh, 7b., 18097-8. 

Bacterioscopic analysis of water and cockles, 
Williams, 18794. 

Cockles sold all the year round in London, 
Murphy, 18888-90. 

Epidemic of enteric fever in 1902, 2b., 18891-7. 

Large number of cockles come from Leigh, 1b., 
18944-5. 

Fishmongers’ Company stopped sale of cockles, 
Towse, 19661. 

Enteric at Southend attributed to Leigh cockles, 
Bulstrode, 19728 (21). 

No shellfish laid in the creek sold since December, 
1902, ib. (22). 


LICENCES. 

Beds licensed by Fisheries Department in Ireland, 
Browne, 19360-74. 

Contamination. not considered, 7b., 19375-81. 

Merely affects proprietary rights, 7b., 19378-9. 

Central authority might issue licences, 7b., 19402-5. 

No fees or rent paid for licences, ib., 19438-9. 

No. power to revoke on sanitary grounds, ib., 
19455-8. 

Licences to plant oysters in Ireland, Holt, p. 226. 

Steps to be taken before grant, ib. 

Revocation and determination, 7b. 

Bed below low-water mark, ib., p. 227. 

Bed above or above and below low-water mark, 
ib., p. 228. 

Doubtful whether freedom from contamination can, 
now be considered, ib., 19590-1. 

No heed taken of sanitary conditions, ib., 19615-7. 


LOCAL GOVERNMENT BOARD. 
See under Controlling Authority. 


LONDON. 


History of the drainage system, Fitzmaurice, 
18494. 

Construction of new storm water sewers, ib., 
18495-501. 

Normal daily flow 230,000,000 gallons, ib., 18502, 
18519-21. . 

7,000 tons of sludge sent to Barrow Deeps, ib., 
18502-7. 

Sewage concentrated at Barking, ib., 18508-11. 

Storm water overflows come into work after 4 inch 
rainfall, 2b., 18512-8. 

500,000,000 gallons daily at Barking in wet 
weather, 1b., 18524-7. 

Sewers deal with about one dilution, ib., 18528-32. 

Effluent discharged at all states of tide, ib., 18533. 

Currents from Barrow Deeps not ascertained by 
experiment, 7b., 18534-52. 

Observed by masters of sludge vessels, ib., 18553-4. 

No tendency to silt up at Barrow Deeps, ib., 1855p. 

Depth of water 10 to 13 fathoms, 7b., 18558-64. 

Channel almost exactly a mile wide, 1b., 18565-70, 

Sewage all goes through precipitation tanks at 
Barking, ib., 18571-3. 

Effluent carried past Barking on flood tide, ib., 

f 18575-8. 

ewage carefully gauged for cipitation, ib., 
1Ba7e ah ee ae 

Proposed to carry sludge 10 miles farther out, ib., 
18583-7. 

Practically no trade effluent, ib., 18588-92. 

Trade effluent received if it does not damage sewer 
or harm the men working, 1b., 18593-602 ; Clowes, 
18763. 

New sewer with intercepting tanks to take 
dangerous’ effluent, Fitzmaurice, 18596. 

No power to compel manufacturers to put up tanks, 
1b., 18600. 4 

Can make them stop dangerous effiuent, ib. ; 

Question of charge not considered, ib., 18603. 

Connections not made without Council’s know- — 
ledge, ib., 18606. 

Trade connections allowed to be made, ib., 18607-8. 

Considerable difficulty with hot water, w., 
18607-18. 

Manufacturers should cool it, 1b., 18614-5. 

Cost of sewage purification, ib., 18619-27 and 
statement. 

Bacteriological work by London County Council, | 
Clowes, 18636, 18651-61. 

Bacteria in sludge at Barking outfall, 2b., p. 107. 

Examination of water of Barrow Deep, 7b., p. 107. 

Intestinal bacteria in water of estuary, 2b., p. 108. 

Examination of sands in Barrow Deep and the 
estuary, 2b., p. 110. 

Standard of purity of drinking water, ib., 18675-9. 

Bacteria ini sludge at Barrow Deep, 7b., 18701-18. 

Deoxidation of Thames water by sewage effluent, 
ib., 18719-25. 

Oscillation of effluent about 17 or 18 miles, 1b., 
18726. 
Purification going on during oscillation, 17.,: 

18730-2. 

Nuisance occurs very exceptionally, 7b., 18733. 

Proposals for further purification, 1b., 18734-8. 

Experiments with septic tanks and coke beds, ib., 
18739-53, 

Treatment strongly recommended, ib., 18751-4. 

Amount of trade effluent negligible, 1b., 18755. 

Sewage at Barking slightly alkaline, 1b., 18757. 

Temperature almost uniform at 55° F., 1ib., 
18758-60. 

Trade effluent makes no difference, 7b., 18761. 

Refused when material would damage sewer or b 
injurious to workmen, 7ib., 18763. . 

Certain trade effluents should be excluded, ib., 
18765-7. mas! 

Noevidence that sludge is coagulated by sea water, 
ib., 18768-70. . 

Appears to float out to sea, 7b., 18770-5. 

Vish not often heard of near outfall, 7b., 18776-80. 

About 2 per cent. of wet sludge is precipitant, 2b., 
18781-3. 

Sludge shipped in a liquid condition, 7b., 187848. — 

Addition of chemicals increases its volume 20: per 
cent., ib., 18789. 

Sewage effluent capable of considerable improve- 
ment, Williams, 18810-1. — hen), 

Outfall at Barking not comparable to pollution at — 
Southend, 7b., 18812. 

Pollution would not materially affect beds at 
Southend, 2b., 18846-9. 
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Extent to which polluted shellfish contributes to 
enteric fever, Murphy, 18862. 

Number of cases among shellfish eaters, ib., BZ 

Numbers notified, 1890 to 1903, ib., p. 122. 

Cases where origin of shellfish is stated, ib., 18884. 

Cases where origin of shelltish is unknown, ib., 
18884-6, 

Proportion to total cases per month, ib. , 18887-91. 

Southend and Leigh cockles sold all the year 
round, 2b., 18888-90. 

Enteric traced to floods, ib., 18905-11. 

Monthly results, 1890 to 1903, ib., 18915-23. 

Large number of cockles come from Leigh, ib., 
18944-5. 

A number doubtless taken from Maplin Sands, 
ib., 18946. 

Death rate from enteric fever, ib., 18961-74. 

increase during close season for home oysters, ib., 
18974. 

8 per cent. of cases consistent with shellfish haying 
been the cause, ib., 18979-91. 

Variation and decrease in 1903 quite anomalous, 
wb., 18992-19007. 

Special outbreak of enteric in 1899, ib., 19021-2. 

Storm outfalls—Metropolitan sewage, Hutchinson, 
at i io 

Raval Commission on Metropolitan Water Supply, 
Philipson, p. 165. 

London County Council (General Powers) Act, 
1893, ib. 


LONDON, PORT OF. 


Shellfish grounds within the jurisdiction, Wil- 
liams, 18791-3. ' 
No power at present over beds, ib., 18802. 
Sewage effluent capable of considerable improve- 
ment, 2b., 18810-1. 
Area of the authority’s jurisdiction, ib., 18821-7. 
Sanitary authority has to investigate origin and 
causes of disease, 1b., 18828-30. 
Can interfere up to high-water mark to abate 
"nuisance, ib., 18831-42. 
Should have power to control shellfish, vb., 18845. 
And enforce measures for minimising pollution, ib. 


MANCHESTER. 


Cases of enteric fever connected with shellfish, 1897- 
1902, Niven, pp. 70-2. 

Shellfish supplies, ib, p. 72. 

Shellfish condemned, 1898-1902, ib., 73. 

Quantity of shellfish used, ib. 

Source of illness ascertained, ib., 17887-94. 

Source of supply not generally ascertained, id., 
17895-6. 

No real danger of pollution in shops, ib., 17900-9. 
Cases of enteric strictly ascribable to shellfish, ib., 
17939-41, 17966-9. 
Cases investigated by sanitary inspector, ib., 

17942-5. 
Ten per cent. associated with shellfish, ib., 17946. 
Great majority of oysters consumed probably quite 
pure, zb., 17948. 
Enormous quantity of American oysters imported, 
ib., 17954. 
Large quantities of mussels imported, ib., 17962-3. 
Sold and eaten raw, 7ib., 17964-6. 
Enteric fever due to mussels, ib., 17966-9. 
Singularly free from enteric during close season, 1b., 
17973-83. 
Much less oysters consumed in summer, ib., 17984. 
Not a great quantity condemned, ib., 17985. 
Large quantity of mussels condemned, ib., 17986. 


\SRSEA. 


Drains a danger to some private layings, Thresh, 
18056. 


MUMBLES. 


Bacteriological experiments with oysters and sea 
water, Savage, 18426-38. 


MURPHY, SHIRLEY. 


Medical Officer of Health, London County Council, 
18862. 

Extent to which polluted shellfish contributes to 
enteric fever, ib. 


Number of cases among shellfish eaters, p. 121. 

Numbers notified in period 1890 to 1903, p. 122. 

Rivers Boards and central authority approved of, 
18863. 

Districts excluded where full inquiry not made, 
18865-8. 

Census of shellfish eaters practicable, 18869-73. 

Evidence necessary to ascribe disease to eating 
shellfish, 18874-5. 

Interval between eating shellfish and disease im- 
portant, 18876-80. 

Cases occurring one to four days after eating 
shellfish, 18881-2. 

Shellfish from Southend suspected of being con- 
taminated, 18883. 

Cases where origin of shellfish is stated, 18884. 

Cases where origin of shellfish is unknown, 18884-6. 

Proportion to total cases per month, 18887-91. 

Southend and Leigh cockles gold all the year cound 
in London, 18888-90. 

Epidemic at Southend and Leigh in 1902, 18891-7. 

Connection between enteric and shellfish conclusive 
with regard to Southend, 18898. 

Evidence not conclusive for other places, 18899. 

Desirable to know proportion of shellfish, eaters, 
18901-2. 

Main outlines of satisfactory evidence, 18903-4. 

Enteric traced to floods in London, 18905-11. 

Consumption of shellfish during past year much less 
than previously, 18912. 

Very much less enteric during the year, 18913. 

Monthly results from 1890 to 1903, 18915-23. 

Difficult to ascertain whether diminution in oyster- 
eating followed the recent scare, 18924-34, 

Functions of Rivers Board would be sanitary, 18935- 
42 


Fisheries Committees might give information, 
18939. 

Proportion of cases would be very small if pollured 
shellfish grounds were closed, 18943. 

Large number of cockles come from Leigh, 18944-5, 

A number doubtless taken from Maplin Sands, 
18946. 

Maplin Sands might be polluted from Shoebury- 
ness, 18947. 

Tidal oscillation in the Thames, 18951. 

Sewage probably very largely sterilised by the 
journey, 18952-4, 

Control of imported shellfish necessary, 18955-6. 

Compensation should be paid by the authority 
acting, 18957. 

Layings subsequent to sewers should be removed 
without compensation, 18959-60. 

London death rate from enteric fever, 18961-74. 

Increase during close season for home oysters, 
18967-74. 

Oysters secondary to cockles as regards disease, 
18974. 

Difficult to ascertain total consumption of shellfish, 
18975-8. 


Kight per cent. of cases consistent. with shellfish: 


having been the cause, 18979-91. 

Variation and decrease in 1903 quite anomalous, 
18992-19007. 

Not safe to assume decrease due to the scare, 19002. 

Examination of laying as regards sewage contamin- 
ation, 19008. 

Standard would have to be arrived at by degrees, 
19010-20. 

Proposed central board must study the subject 
first, 19017. 

Great difficulty with layings on the border line, 
19018-9. 

Special outbreak of enteric in 1899, 19021-2. 

Fall after 1895 doubtless not due to report of 1895, 
19023. 

Persons who eat cockles and mussels not reached by 
the report, 7b. 


MUSSELS. 


Infected at Egremont: one death from typhoid, 
Dawson, 16313-5, 16355-8. 

Bonchot culture unsuccessful in Lancashire, 1b., 
16318-9. 

Sewage probably favourable to deposit of spat, ib., 
16326-30. 
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Appear to thrive on sewage, ib., 16531-2. 

Thrive better after replanting, 2b., 16405-9. 

Fisheries Committee has no control over washing, 
Donnison, 16439-43. 

1,000 tons taken from the Wash annually, 7b., 
16446, 16454-6. 

Some evidence that mussels fatten on sewage, 2., 
16470-85. 

Increase in size rapidly after transplanting, %b., 
16509-11. 

Boiled before being eaten, ib., 16512-4. 

Generally better boiled than cockles, 1b., 16521-2. 

Same danger from mussels as from oysters, 1b., 
16523-4. 

No epidemic disease traced in Eastern District dur- 
ing last 20 years, 1b., 16525. 

Death from mussel eating not so well traced as 
from oysters, vb. 

Taking from polluted public ground can be pro- 
hibited, Gzbson, 16570. 

Bye-laws cannot be made for private grounds with- 
out consent, 7b. 

Taken at Shoreham near sewage outfall, Brazier, 
16878-9. 

Will not grow in Southwick area, ib., 16879-80. 

Imported from Holland in large quantities, Bacter, 
17019-24. 

Beds belong to the Government and kept free from 
pollution, 1b., 17025. 

Large imports for food and bait, Baxter, 17155-64. 

Mussels received from Holland, 1900-2, 7b., pp. 
29-32. 

South Dutch mussels received, 1900-2, ib., pp. 35-34. 

Should be cooked at 80 deg. C. for 15 minutes, 
Nash, 17188 (5), 17214-9. 

Beds mostly public, Bean, 17411. 

Illness very largely due to mussels, Newsholme, 
17578. 

Large quantities imported by Manchester, Niven, 
17962-3. 

Sold and eaten raw, 2b., 17964-6. 

Enteric fever due to mussels, 1b., 17966-9. 

Large quantity of mussels condemned, 1b., 17986. 

Wholesome food if not contaminated, 1b., 18022-3. 

No danger from uncontaminated shellfish except 
mussels, Thresh, 18139-46. 

Poisoning in the nature of ptomaine poisoning, 1b., 
18146. 

Flourish on sewage; Herdman, 18305. 

Mussels mostly disseminated, 7b., 18334. 

Practically all polluted, Towse, 19636. 

Steaming for five minutes sterilises them, %b., 
19637. 

B. coli and other sewage organisms found, 1., 
19638-41. 

Should be steamed for five minutes, ib., 19695. 

Should not be sold raw without notice that no guar- 
antee can be given, 1b. 

Sold for bait as well as food, 7b., 19697. 

Generally cooked before being eaten, ab. 

Cooking should be insisted on, tb., 19702. 

Tllustrations of illness alleged to have been caused 
by mussels, Bulstrode, 19727. 


See also Shellfish. 


NASH, Dr. J. T. C. (Analysis of his Evidence). 


Medical Officer of Health, Southend, 17169. 
Researches into the causation of typhoid fever, 
17170, 17241-3038. ; 
Considerable proportion of cases due to shellfish, 
17170. 

Special inquiries made at ‘Southend in 1902, 2b. 

‘Case rate for various sections of the community, 1b., 
17187. 

160 per 1,000 attacked among shellfish vendors, 
17179. 

Disease less during close season, 7b. 

Shellfish not laid in sea water now at Southend, 
17180. 

Close season applies to English and French 
oysters, 17181-6. 

Suggested measures for preventing danger to pub- 
lic health, 17187-8. 

Shellfish must be obtained from purest possible 
layings, 17189. 

Raw shellfish more dangerous than boiled, 7b. 

Diarrhoea after eating shellfish possibly due to the 
typhoid organism, 17191-7. 


tinued. 


Cockles from Whitstable less dangerous than from 
Leigh,, 17198-200. 

ee should be registered and inspected, 17201- 

Cockles and mussels should be cooked, 17214-9. 

Imported shellfish should be examined, 17220. 

Local Government Board best authority, 17223-32. 

Fishery Committees should have right of appeal, 
17230-1. 

No difficulty in inducing dealers to take precau- 
tions, 17253-5. 

No oyster layings at Southend now, 17236-8. 

Yarmouth: Incidence of typhoid, 1897-1902, 
17242-7. 

80 per cent. of cases at Southend connected with 
shellfish, 17248-61. 

Previously attributed to sewage polllution, 17253-5. 

Practically free of typhoid since January, 17263. 

Nearly every case during last outbreak had eaten 
cockles, 17276-82. 

Water supply is beyond suspicion, 17284-5, 17295. 

No reason to suspect milk supply, 17288-90, 17295. 

Typhoid occurred among all classes, especially 
shellfish vendors, 17293-4, 17300-3. 

The trade should not have direct power in ad- 
ministration of any law passed, 17298-9. 

Sanitary authority might be the registration 
authority, 17304-7. 


NEWSHOLME, A. (Analysis of his Evidence.) 


Medical Officer of Health, Brighton, 17537. 
Statement on typhoid fever in Brighton, 17538. 
Extent of illness caused by shellfish, p. 49. 
Measures adopted to protect the public, p. 50. 
Methods of determination of contamination, p. 52. 
Report of an outbreak of enteric fever apparently 
caused by eating oysters, 17542. 
Tabular statement as to cases, vb. 
Percentage of cases among oyster eaters, 17543-6, 
17561-71. 
Bacteriological examination alone insufficient to 
condemn a laying, 17547-60. 
Topographical, clinical, and chemical evidence re 
quired, 17549-60. i 
Consumption of contaminated shellfish should be 
prevented by legislation, 17572-81. 
Very large sanitary authorities better than Count 
Council, 17573. 
Should be power of appeal to a central board, 17576. 
Legislation. should not be confined to oysters, 
17576-7. 
Tllness very largely due to mussels, 17578. 9 
Sale of oysters except from registered places should 
be prohibited, 17581. me 
Registration should be properly carried out, 
17582-3. 
Continual inspection would be wanted, 17584. 
Prohibition should be restricted to grossly polluted 
layings, 17586. 
Brighton improvements, 1896, new clause 33, 
lating to shellfish, 17588. . 
Powers sought were amply adequate, 17589. — 
Appeal lay to Quarter Sessions, 17592. 
Bye-laws proposed recently, 17594-8. 
Oysters come from Southwick, Emsworth, 
stable, and Colchester, 17599. 
Trouble has arisen. with the first two, 17600. 
Typhoid frequent at Shoreham, Southwick, a 
Portslade, 17601. — rot 
Infected sewage discharged within reach of oysters, 
4 
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b. 
Southwick oysters not beyond suspicion, 17602-3. 
Enteric fever in Brighton from 1894, 17605-8. 
Evidence against oysters was circumstantial, 17609- 
11. 
Mostly able to exclude other causes, 17612. e 
Typhoid 40 or 50 times greater among oyster eaters, 
17613. va 
Too much stress has been laid on defective drains, 
17614-5. ! : 
Power to make bye-laws not disputed, 17621-4. 
Byve-laws only cover a portion of the evil, 17625-7. 
Percentage of oyster and other shellfish eaters, 
17628-39. Z 
Ace incidence of tynhoid cases, 17640-3. = 
Of enteric and scarlet fever, 17644-8. i. 
Tneidence of typhoid by class or occupation, 17649- 
Bye 


ye 
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NEWSHOLME, A. (Analysis of his Evidence).—contd. 


Incubation period taken at 17 days, 17653-8. 

Gaertner poisoning from shellfish, 17659. 

Insanitary conditions make easy victims to typhoid, 
17660-2, 


NEW ZEALAND. 


Enteric fever and oysters, Bulstrode, 19726 (12). 


NIVEN, Dr. JAMES. (Analysis of his Evidence.) 


Medical Officer of Health, Manchester, 17843, 
Contamination of shellfish by sewage, 17844. 
Analysis of information collected, p. 69. 

Table showing all cases of enteric fever, 1897-1902, 
pp. 70-2. 

Appendix A,: Shellfish supplies, p. 72. 

Ditto: Shellfish condemned, 1898-1902, p, 73. 

Appendix B.: Quantity of shellfish used, 7b. 

Remedies suggested, 17845. 

Difficulties anticipated in carrying out proposals, 
17845a. 

Some central authority necessary, 17847. 

Local Government Board have the special know- 
ledge required, 17848. 

Registration could be entrusted to Rivers Boards, 
17849-57. 

No difficulty in deciding as to serious contamina. 
tion, 17858. 

Doubtful cases might come under Rivers Board, 
17859. 

Registration of layings and questions of sewage 
should be dealt with now by Local Government 
Board, 17860. 

Appeal from Rivers Board should be to Local 
Government Board, 17861. 

Boards should be in communication with Local 
Government Board, 17862. ; 

Registration must be in hands of central authority, 
ob. 

Public should know where shellfish come from, 
17863. 

Registration not to imply fitness, 17864. 

Sale of oysters should be prohibited where con- 
tamination is obvious, 17865-8. 

All beds should be registered, 17869-70. 

Beds exposed to gross contamination should be im- 
mediately disused, 17871. 

Some beds could be registered now; others would 
require examination, 17873-6. 

Imported oysters showld be laid in pure water be- 
fore sale, 17877-82, 17930-6, 18018-21. 

American oysters certified uncontaminated, 17878- 
81, 17949. 

Supervision of imported oysters could be entrusted 
to Rivers Board, 17883. 

Failure of Oyster Bill of 1899, 17884. 

Cockles not of sufficient importance for registra- 
tion, 17885. 

Legislation on oysters and laid mussels would be 
adequate, 17886. 

Source of illness ascertained by inquiry as to shell- 
fish eaten, 17887-94. 

Source of supply not generally ascertained, 
17895-6. ‘ 

Impure conditions found in layings, 17897-9. 

No real danger of pollution in Manchester shops, 
17900-9. ; 
Specific pollution by typhoid excreta essential 

to produce enteric fever, 17910. tg 

Presence of b. coli communis or enteritidis not 
conclusive proof of danger, 17911. 

Would almost prove fecal contamination, %b., 
17916-8. 

Proof of fecal contamination sufficient for con- 
demnation, 17912-5. 

B. typhosus not found in recent outbreaks, 17920-1. 

Healthy oyster seems to destroy b. typhosus, 
17923-7. 

American oysters fairly pure and safe, 17930. 

Cases of enteric strictly ascribable to shellfish, 
17939-41, 17966-9. 

Cooking does not destroy b. typhosus, 17941. 

Cases investigated by sanitary inspector, 17942-5. 

Ten per cent. associated with shellfish, 17946. 

Great majority of oysters consumed in Manchester 
probably quite pure, 17948. ; 

Enormous quantity of American oysters imported, 
17954. 
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NIVEN, Dr. JAMES (Analysis of his Evidence)— 


continued. 


Manchester imports large quantities of mussels, 
17962-3. 

Large quantities sold and eaten raw, 17964-6. 

Knteric fever due to mussels, 17966-9. 

Bacteriological examination of value in the finer 
issues, 17970-1. 

N imorenenry to decide question of contamination, 

Ordinary clear intelligence sufficient, 17972. 

Singularly free from enteric during close season, 
17975-85. 

Much less oysters consumed in summer, 17984. 

Not a great quantity condemned, 17985. 

Large quantity of mussels condemned, 17986. 

Protection against disease best reassuring measure, 
17987. 

Fisheries administration might be handed over to 
Rivers Boards, 17988. 

Entirely a public health question, 17989-90. 

Medical officer should report direct in case of out- 
break, 17991-3. 

Rivers Board would exclude sanitary authority, 
17994-6. 

Independent authority desirable, 17997-8. 

Medical officer’s report should go through sanitary 
authority, 17999-18001. 

Purification insufficient where sewage carried near 
layings, 18002-10. 

Degree of purification required a question for 
Rivers Board, 18011. 

Compensation would be a matter for the Govern. 
ment, 18012-3. 

Should be paid where prescriptive rights exist, 
18014. 

Certificate of purity might be accepted for foreign 
oysters, 18021. 

Mussels are wholesome food if not contaminated, 


18022-3. 


NORTHUMBERLAND. 


Suspicion attached to mussels in River Blyth, 
Bulstrode, 19727 (16) : 
Mussels in dangerous proximity to hospital sewer, 


ab. 


OYSTERS. 


No reports of damage as regards oysters, Dawson, 
16379-80. 

Imported from America and other places, Cole, 
16705. 

Sold direct from the ponds, ib., 16708-9. 

Packed in barrels or bags, 2b., 16710-3; Scott, 
16760. 

No case of illness from eating his oysters, Cole, 
16724. . 

Lie in ponds about a month, 7b., 16725. 

Kept in ponds under a month, Scott, 16781-5. 

Growth of oyster only advantage of pond, 7b., 
16788-95. 

Recent scare affected sale, 7b., 16822-4. 

No illness traced to Southwick oysters, Brazier, 
16848. : 

Scare nearly ruined the business, 7b., 16859-65. 

Stored in ponds about a month, Kennett, 16897- 
900. 

American oysters sold at once or laid down, 
Baxter, 17034-5. 

Portuguese oysters rarely sold direct, 7b., 17038. 

Most French oysters relaid on English beds, 7b. 

Some evidence that Portuguese oysters are pol- 
luted, ib., 17039-46. 

Foreign oysters should not be imported free unless 
guaranteed pure, 17047-62. 

Sewage destroys a fishery, 2b., 17123-33. 

Sale from beds near sewage outfall should be re- 
stricted, 7b., 17143. 

Close time only applies to native oysters, ib., 17144- 
50 


Close season applies to English and French, Nash, 
17181-6. 

Should be relaid for 14 days if from impure beds, 
Niven, 17845 (4). 

Imported oysters should be relaid for 14 days in 
deep. sea water, ib. (8). 

Imported oysters should be laid in pure water be- 
fore sale, ib., 17877-82, 17930-6, 18018-21. 
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OYSTERS—continued. 

American oysters certified uncontaminated, %b., 
17878-81, 17949. — 
Imported oysters should be under supervision, 2b., 

17883. 
American oysters fairly pure and safe, %b., 17930. 
Great majority of oysters consumed probably quite 
_ pure, ib., 17948. : 
Enormous quantity of American oysters imported, 

ib., 17954. 

Much less consumed in summer, ib., 17984. 
Not a great quantity condemned, 1b., 17985. 

Pure sea water cleanses polluted oysters in about 
10 days, Herdman, 18210-3. 
Dutch oysters imported with certificate of purity, 

ib., 18721-2. 

Foreign oysters should be laid down for three weeks 

or a month, ib., 18273-9. 

No evidence that sewage injures the oyster, 7b., 

183506-8. 

Possible to relay all foreign oysters before sale, 

Barber, 18402-13. 

Scare grossly exaggerated, ib., 18414. 
Risk attendant on private storage, ib., 18414-6. 
Should not be sold until after deposit in pure 

grounds, Savage, 18443. 
Difficult to ascertain whether diminution in con- 

sumption followed the recent scare, Murphy, 

18924-34. 

Secondary to cockles as regards disease, ib., 18974. 
Nothing done to protect beds in Ireland, Browne, 

19382. 

Imported oysters should all be relaid, ab., 19427. 
American oysters relaid on foreshore, %b., 19432-7. 
Danger from polluted oysters abundantly proved, 

ib., 19464. 

Oysters purge themselves from impurities in less 

than a month, 7ib., 19466-7, 19477. 

Regulation to relay for 14 days or a month prac- 

ticable, ib., 19471-5. 

Get rid of germs in about a fortnight, Holt, 
19582-3. 
Sale from polluted bed should be illegal, 1b., 
19601-4. 
Appear to thrive in contaminated estuaries, 1b., 
19605-10. 
Sewage a source of danger to oyster eaters, 1b., 
19611. 
Oysters from doubtful positions should be relaid 

in clean beds, ib., 19613. 

Relaying for a month suggested, 7b., 19614. 
Flat oyster capable of cleansing itself in 20 days, 

Towse, 19679-83. 

American oysters mostly relaid, ib., 19689, 19714-6. 
Relaying French oysters about to be tried, wb., 

19711-2. 

Outbreaks of illness alleged to have been caused by 

oysters, Bulstrode, 19723 (6). 
Pasquier’s “ Oyster from a Medical Point of View, 

1816, cited, ib., 19724. 
“ Oysters and Typhoid Fever,” by Dr. Chantemesse, 

cited, 2b., 19726. 

See also Shellfish. 


OYSTER BILL, 1899. 


Cause of failure, Bean, 17406 ; Niven, 17884. 

Chamber of Fisheries opposed the Bill, Barber, 
18381. 

Would have made oyster planter responsible for 
action of sanitary authority, 7b., 18383. 


PENRYN. 


Crude sewage discharged within a few yards of 
oyster beds, Blamey, 17424, 17493-4. 

Fishery very old established, ib., 17443-5. 

Whole fishery liable to contamination, ib., 17446. 

Evidence that typhoid was due to oysters, t., 
17447-62. 

Pane of cases, vb., 17449-51, 17489-91, 17495- 

Consumption of oysters very small locally, ib., 
17464-8, 17503. 

Percentage of cases to population, 7b., 17469-72. 

Oysters sold in great quantities, 7b., 17479-83. 

Bacteriological examination believed to have been 
made, ib., 17487. 

Fifty men employed in Penryn Creek, ib., 17530-6. 

Enteric fever probably due to mussels and cockles, 
Bulstrode, 19727 (18). ; 

Mussels collected neaxy outfall sewer, ib. 


PHILIPSON, R., F. A. W. DRUMMOND, and C. E. 


GROVES. (Analysis of their Evidence.) 


Paper submitted by Thames Conservancy, 19184. 

Constitution of the Board, p, 164. 

Conservators’ powers in regard to pollution, 2. 

‘Thames Conservancy Acts, 1857, 1864, and 1867, 
ab. 

Thames Navigation Acts, 1866 and 1870, ib. 

Royal Commission on Metropolitan Waiter Supply, 
p. 165. 

London County Council (General Powers) Act, 
1893, ib. 

Thames Conservancy Act, 1894, 2b. 

Extension of powers of Conservators, 7b. 

Pollution’clauses of the Act, 7b. 

Bye-laws affecting purification work, p. 167. 

Method adopted for prevention of pollution, ib. 

Instructions to Chief Sanitary Inspector, p. 168. 

Ditto to the District and Assistant Inspectors, 7b. 

Work accomplished since 1894, p. 170. 

Method of stopping pollution, 19184*-91. 

Trade refuse treated by filters and other means, 
19192-5, 19307-16. 

Filtration satisfies the requirements of the Thames 
Act, 19196-7. 

Chemical examination of effluent considered sufii- 
cient, 19198-205, 19256. 

No evidence of pathogenic bacteria in effluent passed 
over land, 19202, 19206-9. 

Ordinary coli not counted as pathogenic, 19209. 

Standard of purity for effluents passing into 
Thames, 19210-6, 19276-9, 19317-36, 19354; 
statement, pp. 176-9. 

No crude sewage discharged into Thames west of 
London, 19217. 

Very large works now at Reading, 7b. 

Works in the watershed under regular inspection, 
19218-20. 

Water considered from drinking point of view, 

_ 19221-6, 19255-65. 

Vessels and houseboats dispose of sewage on land, 
19227-31. 

Scavenging and dredgings buried or taken to 
Barrow Deep, 19232-42, 19266-9. 

Limits of jurisdiction, 19243-54. 

Should be determined by the watershed, 19252-3. 

Limit of three miles for tributaries should be 
abolished, 2b. 

Impurity above intakes two-thirds of amount before 
Act of 1894, 19264-5. 

Functions of Rivers Board exercised since 1866, 
19270-4. 

No power to make levies on authorities, 19271. 

Sewage works in area generally effective, 19275. 

Trade refuse can be dealt with at once without 
power of appeal, 19286-95. 


“Action can be taken two months after pollution, 


19297-304. 

Local authorities not adverse to taking trade 
effluents, 19306. 

Brewery and fellmongers’ refuse objected to, 19509- 


Manufacturers compelled to treat where effluent 
not taken into sewer, 19314. 

Samples tested by albuminoid ammonia method, — 
19325-7. 

Oxygen absorbed used as a check, 19325. - ] 

Effiuents have all to pass through land or artificial 
treatment, 19340-59. . 

Standards of purity of effluents passing into the 
Thames above the intakes, pp, 176-9. 

List A. Sewage works where effluent passed over 
land, np. 180-3. 

List B. Ditto where no land treatment, pp. 184. 

List C. Ditto where no effluent, pp. 185-7. 

List D. Manufacturing and isolated premises, pp. 
188-192. 

List E. Gas works, pp. 193-5. 

pete dee extension of powers of the Conservators, 
p. 196. 


PINK, Sm WILLIAM, and Mr. ST. BARBE. 


(Analysis of their evidence.) 


Southern Sea Fisheries district, 16951. 

Limits of jurisdiction, 16952-4. 

Staff of fishery officers, 16955. a 

Facilities for visiting fisheries inadequate, 16956. 

Emsworth drainage very detrimental to fishing in- 
terests, ib. ; . 

Trade in oystens almost stopped, 1b. 
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PINK, Sr WILLIAM, and Mr. ST. BARBE 
(Analysis of their Evidence)—continued. 


Drainage effluent flowing over beds very dangerous, 
ib. 

No facilities for bacteriological or chemical exami- 
nations, 16957. 

Medical Officer of Portsmouth examined oysters 
bacterially and pronounced them dangerous, 
16958. 

No action taken to prevent pollution, 16959. 

Poole Harbour the only important fishery in the 
district, 16960. 

Local Government Board inquiries not attended, 
16961-2. 

Powers of Committee very limited, 16963. 

No powers to prevent taking fish from polluted 
place, 16964-8. 

Disease germs should be removed from sewage 
before discharge into the sea, 16969-70. 

Septic tank believed to destroy bacteria, 16971-4. 


PONDS. 
See wnder Beds, Ponds, Layings. 


POOLE HARBOUR. 


Oyster ponds at Poole, Dorset, Cole, 16704. 

Native oysters in Poole Harbour, 2b., 16714. 

Ponds perfectly free from sewage, 1b., 16716, 16733- 
41, 16756. 

Nearest pipe 100 yards from ponds, 7b., 16718, 
16742-3. 

Medical Officer examined the water, ib., 16719-20. 

Ponds in existence 14 to 16 years, 1b., 16722. 

Drain pipes were there before beds, 7b., 16723, 
16731. 

Five drains, but no sewage in them, ib., 16732-4. 

Drains about to be removed, 7b., 16737, 16756. 

Beds sanctioned by Board of Trade, 1b., 16744-50. 

Expense of removal would be enormous, 1wb., 
16747-55. 

Only important fishery in southern district, Pink, 
16960. 

Enteric attributed to oysters stored in the harbour, 
Bulstrode, 19725 (7). 


PORTSLADE. 


Typhoid frequent at Portslade, Newsholme, 17601. 
Infected sewage discharged within reach of oysters, 
ab. 


PYEFLEET. 


Oysters can be consumed without risk, Thresh, 
18052-54. 

Considerable distance between drain and layings, 
ib., 18055. 


READING. 
Very large sewage works at Reading, Philipson, 
19217. 


REGISTRATION. 


Fisheries Committees have no power to register lay- 
ings, Dawson, 16322. 

Beds outside jurisdiction might escape observa- 
tion, ab., 16390-6. 

All shellfish layings should be registered, Nash, 
17188 (3), 17201-22. 

Sanitary authority might be the authority, 1b., 
17304. 

Should be accompanied by continual inspection, 
Bean, 17402. 

Should not be left to local sanitary authority, 7b., 
17403. 

Natural oyster beds need not be registered, 7., 
17412. 

Sale of oysters except from registered places should 
be prohibited, Newsholme, 17581. 

Should be properly carried out, 7b., 17582-3. 

All layings, ponds, and beds should be registered, 
Niven, 17845 (1). 

er be entrusted to Rivers Board, 7b., 17849-57. 
is 

Should be dealt with now, ib., 17860. 

Must be in hands of central authority, ib., 17862. 

Registration not to imply fitness, ib., 17864. 

All beds should be registered, ib., 17869-70. 

Some beds could be registered now, ib., 17873-6. 

Cockles not of sufficient importance, 7b., 17885. 
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REGISTRATION—continued. 


Oysters and laid mussels would be sutfiicient, 1b., 
17886. 

Every laying ought to be registered, Thresh, 18027. 

All oyster beds should be registered, Herdniun, 
18254-5, 18284. 

Should be combined with power of closing, +b., 
18258-64. 

Cockle beds could be registered, ib., 18335-7. 

Fishery officers could give information, ib., 18358- 
46, 18359-61. 

Cockles should not be taken from bed before regis- 
tration, 1b., 18339-42. 

No objection to registration of layings, Barber, 
18385. 

Oyster layings should be registered, Savage, 18443, 
18480-90. 

All oyster fisheries and layings amd shellfish 
grounds should be registered, Browne, p. 199. 

Should not be registered unless certified free from 
dangerous pollution, 7b. 

Facey in case of fisheries for breeding purposes, 
ab. 

Might be entrusted to Rivers Boards, tb. 

A guarantee of purity, 7b., 19406. 

Would be sufficient to protect the public, ib., 
19407. 

See also Controlling Authority. 


RELAYING OF SHELLFISH. 


Most French oysters relaid on English beds, Baxter, 
17088. 
Shellfish should not be sold from contaminated 


water unless relaid in pure water, Bean, 17311,. 


17360, 17366-7, 17372. 

Six to fourteen days sufficient to eliminate B. coli, 
Klein, 17798-804. 

Except for Portuguese oysters, ib., 17799-800. 

Oysters from impure beds should be relaid in pure 
water for a fortnight, Viven, 17845 (4). é 

Imported oysters should be relaid in pure water 
before sale, 1b., 17877-82, 17930-6, 18018-21. 

Pure sea water cleanses polluted oysters in about 
ten days, Herdman, 18210-3. 

All foreign oysters should be laid down for three 
weeks or a month, 70., 18273-9. 

Possible to relay all foreign oysters before sale, 
Barber, 18402-13. 

Oysters should not be sold until after deposit in 
pure grounds, Savage, 18443. 

Imported oysters should all be relaid, Browne, 
19427. 

Shellfish from polluted grounds should be laid in 
pure water, 7b., 19417. 

Oysters purge themselves from impurities in less 
than a month, 70., 19466-7, 19477. 

Relaying better than closing doubtful |beds, «., 
19465 ; Holt, 19613. 

Safe spots for relaying found without difficulty in 
Treland, 7b., 19467-70. 

Regulation to relay for fourteen days or a month 
practicable, 1b., 19471-5. 

Oysters from doubtful positions should be relaid in 
clean beds, Holt, 19613. 

Relaying for a month suggested, 1b., 19614. 

Would not be fatal to the industry, 7b. 

Flat oyster capable of cleansing itself in twenty 
days, J'owse, 19679-83. 

American oysters mostly relaid, 7b., 19689, 19714-6. 


REMEDIES. 
See under Controlling Authority; Inspection ; 
Registration ; Relaying of Shellfish. 
RIVERS BOARD. 
See under Controlling Authority. 


RIVERS POLLUTION PREVENTION ACT, 1876. 


Sec. 9 affects Lee Conservancy, Hutehinson, p.. 
146. 


SANITARY AUTHORITY. 
See under Controlling Authority. 


SAVAGE, Dr. (Analysis of his Evidence.) 
Medical Officer of Health, Colchester, 18420. 
Contamination of shellfish certainly possible, 
18421-5. 
Bacteriological experiments with Mumbles oysters 
and sea water, 18426-38. 


00 





Se ee 


SE oot 


a0 


oy ae 


eS ae a 


a 


Sn nS 


= ae 


oo 














278 ROYAL COMMISSION 


SAVAGE, Dr. (Analysis of his Evidence)—continued. 


Law about shellfish requires alteration, 18439. 

Particular measures recommended, 18440. 

. Discharge of crude or imperfectly purified sewage 
into streams or estuaries should be prohibited, 
18441. 

Excreta of typhoid fever patients should be steri- 
lised, 1b., 18444-8. 

Oyster layings should be registered 18443, 18480- 
90. 


ON 


Supervising authority should have power to suspend |; 


industry if found dangerous, 18443. 

Power of appeal should be adequate, 2b. 

Definite standard of purity should. be arrived at, 
ab. 


-No oysters, except, possibly, deep-sea, should be 
sold until after deposit in pure grounds, 1b. 

Supervising authority should be central, not local, 

_ 18448... 

‘Rivers Board suitable if area large enough, 18449- 
52. 

Standard of purity for water of layings, 18453-79. 

B. coli found in excreta of sheep, 18470. 

Arrangements for closing unsatisfactory beds could 
be made, 18481-90. 

Topographical as well as bacteriological. examina- 
tion should be considered before prohibition of 
bed, 18481-3. 

Bacteriological analysis of sea water, 18491 table. 


SCALLOPS. 


Come from French coast in English vessels, Baz- 
ter; 17167. 


SCOTT, ADAM L. (Analysis of' his Evidence.) 


Deals in American and French oysters, 16757. 

Oysters packed in barrels and cases, 16760. 

Owns ponds at Hamworthy, Dorset. 16761. 

Nearest drain about 50 yards, 16765. 

Oysters and water examined by Dr. Bulstrode, 
16766-7. 

Ponds im existence since 1891, 16768. 

Drains were there first, 16769. | 

Five smail drains, but no seware from them, 
16770-5. 

A little sewage from the Battery 100 anda away, 
16776-7. 

Oysters, other than deep sea, in nonds under a 
month, 16781-5. 

Drains about to be diverted’ from the shore, 
16786-7. 

Growth of oysters only advantage of pond, 16788- 
95. 

Beds made of very fine gravel oat 16796-8. 

Piles require renewal in two or three! years, 16799. 

Sanctioned by Board of Trade, 16846-8, 16819. 

Beds in existence since 1891, 16807. 

Drains were in existence then, 16810. 

‘Small drains about 10 or 20 yards from beds, 16811- 
9, 16822-5. 

Expense and risk in mov ing beds, 16820-7. 

Frost. is very dangerous, 16821-4. . 

Recent. scare affected sale of oysters, 16822-4. 

No rent paid for beds, 16828-31. 


SEA FISHERIES COMMITTEES. 


Lancashire and Western, Pieniesoy} 16298 et seq. ; 
Herdman, 18357-61. 

Eastern Sea Fisheries, Donnison, 16420 et seq. 

Cost of committees should be made national, 1b., 
16533 +. 

Kent and Essex Committee, Gibson, 16534. et seq. 

Southern Sea Fisheries, Pink, 16951 ef seq. ; 

Should be present at sewage inquiries, Herdman, 
18214, 18232-7. 

Should be represented on Riv ers Board, 2b., 


18238-9. 


SEA FISHERIES REGULATION ACT, 1888. 


Powers of Sea Fisheries Committce under Act, Daw- 
son, 16324, 16341-6. 

Bye-laws made under Section 2, ib.. 16397-402. 

No action taken as regards sewage, 7b., 16403-4. 

Power under Sec. 2 to make bye- laws, Donnison, 
10528. 

Fisheries Committee considerably fettered by Sec. 
13, Gibson, 16569, 16578. 

Chief object to prevent: throwing rubbish. into 
Thames, ib., 16573-7. 


SEWAGE DISPOSAL 


SEPTIC TANK. 


Believed to. destroy bacteria im sewage, Link, 
16971-4. 

Effluent from tank and land does not affect fish 
life, Baxter, 16990-1. 

Not satisfactory without land, 2b., 17002. 

Effluent from. small tank contains as many bacteria 
as raw sewage, T'hresh, 18071-2. 

Experiments with tanks and coke beds in Lon- 
don, Clowes, 18739-53. 

No smell from Horsham tank, ib... 18742-4., 

Sewage remains 24 hours in tank, 7b., 18745-8. 

Treatment would diminish the sludge, 7b., 18751-2. 

Treatment strongly recommended, tb., 18754. 


SEWAGE. 


SEWAGE DISPOSAL. 


Bye-laws cannot prevent discharge under statutory 
powers, Dawson, 16516, 163991; Gibson, 16568, 
16603, 16671-97. 

Tr eatment should include removal of disease germs, 
Dawson, 16337-40 ; Donnison, 16490-6. 

Discharge can be prohibited if detrimental to sea 
fish, Dawson, 16399-402. 

Discharge of crude sewage into the sea should be 
stopped, Donnison, 16457- 60, 16479. 

Should be some means of regulating discharge, ib., 
16568. 


No adequate. remedy for sewage discharge, 7b., 


16621. 

Discharge should be regulated by tide, ib., 16624-8. 

Dangerous matter might be got rid of, ib., 16629. 

Pathogenic organisms must be ‘removed, ib., 16630-9. 

Disease germs should. be removed before discharge 
into the sea, Pink, 16969-70. 

Precautions should be taken against contamination, 
Baxter, 16987. 

Should not be discharged near fishery without 
treatment, 7b:, 16988. 

Does not contain bacteria: if properly treated, 1b., 
16989. 

Discharge of crude sewage objected to, 2b., 16992-6. 

Sea getting impure from amount of, sewage, ib., 
16996. 

Sewage should be ined by land) abs 16997-17005. 

Expense should be borne by municipal authorities, — 
ib., 17007. Yi 

General opinion is that sewage must be taken away 
from ‘fisheries, 'ib., 17106-14. 

Stringent action to compel ‘purification recom- _ 
mended, Baxter, 17121-3. 

Danger considerably reduced by filtration, Bean, 
17811, 

Should be prevented coming into contact with beds, 
‘Blamey, 17421. 


Outfalls should be moved. where practicable, ab., 


17422. 
Should be treated to satisfaction of Local Govern- ; 
ment Board, Niven, 17845 (4). 
Purification insufficient where carried near layings, 
ib., 18002-10. a 
Degree required a question for -_ ers Board, ib., 
18011. ‘ 
Ordinary purification does not ‘remove bacteria, 
Thresh, 18068. a 
Effluent should be sterilised, ib:, 18070 


Discharge of crude or imperfectly purified sewage 


into streams or estuaries should’ be prohibited, 
Savage, 18441: M 

Danger considerably minimised. ‘by. _treatment, 
W 7 Manis, 18816-7. ‘bn 

Removal of outfalls or beds more “trustworthy, ib, 
18818. 

Contamination should be removed, Browne, Pp: nee 

Sterilisation of sewagé impracticable, 4b,,.1 

Urban authorities unable to bear the expense, iba 
19421. 

A source of danger to oyster eaters, Holt, 19611. 
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Inauiries by Local Government Board not attended 
by Fisheries Committees, Dawson, 16321; Donni- 
son, 16435; Pink, 16961-2. . . «ies 

Fisheries Committee reports, on new schemes, Gibson, 
16568. j : ; 

Board of 'Trade'tries to meet objections raised,. tb. 

Inquiries not attended as a rule by Fisheries Oom- 
mittees, ib., 16569. : 


INDEX. ! 


EWAGE DISPOSAL— continued 


New outfalls should not be sanctioned near beds, 
ib., 16624-8. Be 

Drainage endangering fishery should not be allowed 
unless no other course available, Bean, 17311, 
17340-2, 17372. 

Drainage contaminating fishery should be altered, or 
compensation paid, ib. 

Fisheries Committees should be present at inquiries, 
Herdman, 18214, 18232-7. 

Cases of alterations made in sewage systems, Bar- 
ber, 18395-8. 

Safe margin of sea water suggested between outfall 
and bed, ib., 18399-401. 


SEWER. 


Fisheries Committee has no power to interfere with 
‘old sewer, Dawson, 16317, 16401. 


SHELLFISH. 


Fisheries Committee has no power to prevent taking 
from polluted source, Dawson, 16325; Donnison, 
16436 ; Pink, 16964-8. 

Action taken to prevent deposit of refuse on fishing 
grounds, Dawson, 16524, 16544-6. 

Danger lies. in presence of disease germs, ib., 
165535-6. © : 

Committee can regulate size and manner of taking, 
ib., 16341-3. 

No power to prevent taking because injurious to 
‘health, 7b., 16342. 

Transplanting lessens danger of contamination, 
i0., 16413-7. 

No case known of illness from eating shellfish, 
Donnison, 16428-9, 16519-20, 16525-31. 

Sludge smothers shellfish, ib., 16458-60. 

Sewage not otherwise injurious, ib., 16462-83. 

Contaminated shellfish not unhealthy, ib., 16484-9. 

Committee should have power to nrevent taking 
near sewage outfall, 1b., 16499. 

Trade refuse not detrimental, 7b., 16507. 

‘Sewage does not affect growth of shell, 16533 +. 

Outbreaks of disease at Southend, Gibson, 16562. 

No doubt whatever about infection, ib., 16567. 

Fish at Leigh Southend, etc., tainted by. sev age, 

| 4b., 16598-9. 

Stationary fish affected by sewage, 2b., 16620. 

Drainage effluent flowing over beds very dangerous, 
Pink, 16956. 

Lobsters, soles, and plaice as likely to be polluted as 
shellfish, Baxter, 16944. 

Sale of suspected shellfish should be prohibited, 
Nash, 17188 (4). 

Imported shellfish should be under control, <b. (5). 

Government guarantee of purity necessary, Bean, 
173530. 

Gaertner poisoning from shellfish, Newsholme, 17659. 

Contamination by sewage, Niven, 17844. 

Analysis of information collected, ib., p. 69. 

Shellfish supplies—Manchester market, ib., p. 72. 

Shellfish condemned, 1898-1902, 2b., p. 73. . 

Quantity of shellfish used, 2b. 

Remedies suggested to reassure the public, 2b., 
17845. 

Difficulties in carrying out proposals, ib., 17845a. 

Proof of feecal contaminatiow sufficient for condem- 
nation, ib., 17912-5. 

Cases of enteric strictly ascribable to shellfish, ib., 
17939-46, 17966-9. 

Protection against disease best reassuring measure, 
ib., 17987. 

Experience of contamination, Thresh, 18025. 

Rules should be amended, 7b., 18026. 

opm should be thoroughly investigated, ib., 

8. 

Percentage of enteric fever cases due to shellfish, 
ab., 18123-8. 

No danger from uncontaminated shellfish except 
mussels, 7b., 18139-46. 

Contamination by sewage, Herdman, 18175. 

May be carried several miles by sea water, ib., 
18181-5. ; 
mmunication of disease by polluted shellfish, 
Barber, 18378-9. 

oe should impose a penalty on offender, ib., 


» 1 : 
Contamination certainly possible, Savage, 18421-5. 
Extent to which polluted shellfish contributes to 
' enteric fever, Murphy, 18862. 
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SHELLFISH—continued. 


Census of shellfish eaters practicable, ib., 18869-73. 
Evidence necessary to ascribe disease to eating! shell- 
fish, ib., 18874-5. é 
Interval between eating and disease important, 4b., 
18876-82. 

Connection conclusive with regard to Southend, tb., 
18898. 

Evidence not conclusive for other places, ib., 18899. 

Desirable to know proportion of shellfish eaters, 7b., 

_ 18901-2. 

Main outlines of satisfactory evidence, ib., 18903-4. 

Consumption much less during past year, 1b., 
18912. 

Proportion of cases would be very small if polluted 
grounds were closed, zb., 18943. 

Control of imported shellfish necessary, 7b., 18953-6. 

Difficult to ascertain total consumption, 7b., 18975-8. 

Hight per cent. of cases consistent with shellfish 
having been the cause, 7b., 18979-91. 

Should not be taken from polluted sources, Browne, 

198. 

worse shellfish should be relaid in pure water, 1b. 

Bacterioscopic examination of shellfish, McWeeney, 
19484. 

Regional reports—Coasts of Ireland, 7b., pp. 208-21. 

General idea of shellfish-borne illness, Bulstrode, 
19722. 

Illustrations of outbreaks of illness, ib., 19723-8. 


See also Oysters ; Cockles ; Mussels, 


¢ 
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About 500 persons engaged in Lancashire, Dawson, 
16320. 

About 600 persons engaged in Eastern district, 
Donnison, 16431-4. 


Oyster industry most important in Essex, Gibson,: 


16564. 
Partly in hands of private companies, ib., 16565. 
Scare nearly ruined the business, Brazier, 16859-65. 
About 200 men engaged at Emsworth, Kennett, 
16905. 

Winkle industry valuable and important, <b., 16904, 
16942. . 
Shellfishery trade of national importance, Bean, 

17312-5. . 
Suffering greatly from typhoid scare, ib., 17313. 
Industry is important, Blamey, 17420. 

About 2,000 people connected with industry in. Fal- 
_ mouth district, 1b., 17520-9. 
Fifty men employed in Penryn Creek, i%b., 

17530-6. 
alee and nature of industry in Ireland, Browne, 

Pp. A 


SHOREHAM. 


Sewage cannot come near Southwick layings,. 
Brazer, 16855. “if 
Except possibly on the flood tide, ib., 16858, 16867. 

Sewage ought to be improved, 7b., 16867-70. 
Mussels taken near sewage outfall, <)., 16878-9. 


“Typhoid frequent at Shoreham. “ewsholme, 17601. 


Infected sewage discharged within reach of oysters, 


2b. 


SOUTHEND. 


Outbreaks of disease from shellfish, Gibson, 16562. 
Shellfish tainted by sewage, 2b., 16598-9. /} 
Special inquiries regarding typhoid, 1902, Nash, 
17170. j 
Case rate for various sections of community, tb 
17170, 17179, 17187, 17293-4, 173500-3. , 
Shellfish not laid in sea water now, ib., 17180. 
No! oyster layings at Southend now, ib., 17236-8. 
80 per cent. of cases connected with shellfish, 2b., 
17248-61. Rate 
Previously attributed to the drainage, ib.,°17253-6, 
17253-5. tne 
Practically free of typhoid since January, 1., 
17265. 

Nearly every case during: last outbreak had eaten 
shellfish, 1b., 17276-82. . 
Water supply is beyond suspicion, ib., 17284-5, 

17295. : 


oD 


No reason to suspect milk supply, »7b., 17288-90, 
17295. 

Corporation .preventing. sale of polluted shellfish, 
Thresh, 18119. 
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Local pollution at Southend, Willams, 18812, 
18850. ‘ 

Nothing done to improve the sewage, 1b., 18813-5. 

| Pollution from Barking would not materially affect 

A beds, ib., 18846-9. 

Shellfish suspected of being contaminated, 
Murphy, 18883. ; 

Cockles sold all the year round in London, 1., 
18888-90. : 

Epidemic of enteric fever in 1902, 1b., 18891-7. 

Connection between enteric and shellfish con- 
clusive, 7b., 18898. 


| 
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SOUTHERN SEA FISHERIES COMMITTEE. 


Limits of jurisdiction, Pink, 16951-4. 

Staff of fishery officers, ib., 16955. . 

Facilities for visiting fisheries inadequate, 1b., 
16956. 

Emsworth drainage very detrimental to fishing 
interests, 1b. 

Trade in oysters almost stopped, 1b. ; 

No facilities for bacteriological or chemical 
examination, 1b., 16957. 

Oysters examined bacterially and pronounced 
dangerous, 1b., 16958. 

No action taken to prevent pollution, 71b., 16959. 

Poole Harbour the only important fishery in the 
district, 2b., 16960. 

Local Government Board inquiries not attended, 
t., 16961-2. 

Powers of committee very limited, 1b., 16963. 

No power to prevent taking fish from polluted 
place, 1b., 16964-8. 





SOUTHWICK. 


Ponds and layings at Southwick, Brazier, 16832-4. 

Southwick perfectly drained, ib., 16835-45. 

Beds examined in 1894, 2b., 16830. 

Continual stream running over beds, ib., 16836, 
16871, 16884. 

No bacilli of typhoid found, 7b., 16844. 

Ponds in existence about 60 years, 2b., 16846. 

Dr. Klein reported oysters polluted, 7b., 16848. 

No case of illness traced to the oysters, 1b. 

Sewage let off at half ebb, 7b., 16852. 

Shoreham sewage cannot come near layings or 
beds, ib., 16855. 

Except possibly on the flood tide, 1b., 16858, 16867. 

No sewage runs into Southwick sewers, 1b., 16857. 

Sewage of Shoreham ought to be improved, 1b., 
16867-70. 

Better site for layings not available, 7b., 16871-7. 

Colonel! Carr Lloyd owns the main beach, 1b., 
16885-8. 

Mussels will not grow in Southwick, 7b., 16879-80. 

Trouble with Southwick oysters at Brighton, 
Newsholme, 17600. 

Typhoid frequent at Southwick, 1b., 17601. 

Infected sewage discharged within reach of oysters, 
wb. 

Oysters not beyond suspicion, 7b., 17602-3. 

Enteric fever at Brighton traced to oysters, 
Bulstrode, 19725 (2). 

Enteric probably caused by mussels, 1b., 19727 (15). 





STANDARDS OF PURITY. 


Standard of purity of shellfish very desirable, 
Herdman, 18240-53. 

Should be discussed by experts, 1b., 18289-98. 

Possible to arrive at a workable standard, 1tb., 
18299-304. 

Definite standard should be arrived at, Savage, 
18443 


Standard of purity for water of layings, 1b., 
18453-79. 

Would have to be arrived at by degrees, Murphy, 
19010-20. 

Proposed central board must study the subject 
first, ib., 19017. 

Great difficulty with layings on the border line, 
#b., 19018-9. 

Standards of purity of effluents passing into 
Thames, Philipson, 19210-6, 19276-9, 19317-36 ; 
19354 ; statement and tables, pp. 176-195. 
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Enteric ascribed to mussels or cockles, Bulstrode, 


19727 (14). 


TESTS OF POLLUTION. 


See under Bacteriological Evidence of Pollution. 


THAMES. 


Estuary condemned as a place for fish, Gibson, 
16561. 

Chief object of Act of 1888 was to prevent throw- 
ing of rubbish into Thames, 7b., 16573-7. 

Sludge dumped down at Barrow Deeps is polluting 
the Thames, 1b., 16582-602. 

Finds its way to Essex coast, 7b., 16597-620. 

Causes fish to leave grounds, 1b., 16604-13. 

Private owners should be compensated and got rid 
of, 1b., 16640. 

Experts say the beds are polluted, 2b., 16641-2. 

Conservancy have not sufficient powers, 1wb., 
16644-9. 

Pollution of estuary constantly increasing, 1b., 
16650-8. 

ee: bacteria in water of estuary, Clowes, 
p- : 

Examination of sands of the estuary, 1b., p. 110. 

Deoxidation of water by sewage effluent, 10., 
18719-25. 

Oscillation of effluent about 17 or 18. miles, 1b., 
18726. 

Purification going on during oscillation, w., 
18730-2. 

Nuisance occurs very exceptionally, 2b., 18733. 

Fish not often heard of near outfall, 1b., 18776-80. 

Cockles on foreshore and Maplins hable to pollu- 
tion, Williams, 18803-9. 

Control of estuary best placed in hands of the 
Corporation, ib., 18856-61. 

Rivers Board would not be better, 2b., 18857-8. 

Conservancy would deal with upper reaches, 1b., 
18860-1. 

Tidal oscillation in the Thames, Murphy, 18951. 
Sewage probably very largely sterilised by the 
journey, ib., 18952-4. 
Thames Navigation Acts, 1866 and 1870, Philipson, 

p. 164. 

Royal Commission on Metropolitan Water Supply, 
ab., p. 165. 

Standards of purity of effluents passing into 
Thames, 7b., 19210-6, 19276-9. 19317-36, 19554 ; 
statement and tables, pp. 176-195. 

No crude sewage discharged west of London, 1b., 
19217. 

Water considered from drinking point of view, 1b., 
19221-6, 19255-65. 

Vessels and houseboats dispose of sewage on land, 
ub., 19227-31. 

Scavengings and dredgings buried or taken to 
Barrow Deep, ib., 19232-42, 19266-9. 

Impurity above intakes two-thirds of amount 
before Act of 1894, 1b., 19264-5. 

Effluents have all to pass through land or artificial 
treatment, 1b., 19340-59. 


THAMES CONSERVANCY. 


Paper submitted by the Board, Philtpson, 19184. 

Constitution of the Board, 2b., p. 164. 

Powers in regard to pollution, 1b. 

Thames Conservancy Acts, 1857, 1864, and 1867, ib. 

Thames Navigation. Acts, 1866 and 1870, 7b. 

Royal Commission on Metropolitan Water Supply, 
ab., p. 165. 

London County Council (General Powers) Act, 
1893, 2b. 

Thames Conservaney Act, 1894, 2b. 

Extension of powers of Conservators, 1b. 

Pollution clauses of the Act, ib. 

Bye-laws affecting purification work, ib., p. 167. 

Method adopted for prevention of pollution, 1b. 


Instructions to Chief Sanitary Inspector, 1b., 


p- 168. 


Instructions to District and Assistant Inspectors, 


wb. 
Work accomplished since 1894, 7b., p. 170. 
Method of stopping pollution, 19184*-91. 


Trade refuse treated by filters, etc., ib., 19192-5, a 


19307-16. 
Filtration satisfies requirements of Act, 17b., 
19196-7. 
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THAMES CONSERVANCY—continued. THRESH, Dg. J. C. (Analysis of his Evidence)—contd. 


Chemical examination considered sufficient, ib 
19198-205, 19256. 

Standard of purity for effluents, ib., 19210-6, 
19276-9, 19517-36, 19354; statement, pp. 176-195. 

No crude sewage discharged west of London, ab., 
19217, 19227-31. 

Works in watershed under regular inspection, ib., 
19218-20. 

Scavenging and dredgings buried or taken to 
Barrow Deep, ib., 19232-42, 19266-9. 

Limits of jurisdiction, ib., 19243-54. 

Should be determined by the watershed, tb., 
19252-3. 

Limit of three miles for tributaries should be 
abolished, 7b. 

Impurity above intakes two-thirds of amount 
before Act of 1894, ib., 19264-5. 

Functions of Rivers Board exercised since 1866, 
tb., 19270-4. 

No power to make levies on authorities, ib., 19271. 

‘Sewage works in area generally effective, ib., 19275. 

Trade refuse can be dealt with at once without 
power of appeal, 7b., 19286-95. 

Action can be taken two months after pollution, 20., 
19297-304. 

Local authorities not adverse to taking trade 
effluents, ib., 19306. 

Brewery and fellmongers’ refuse objected to, ib 
19307-13. 

Manufacturers compelled to treat where effluent 
not taken into sewer, ib., 19314. 

Samples tested by albuminoid ammonia method, 
ab., Groves, 19325-7. 

Oxygen absorbed, used as a check, ib., 19325. 

Effluents have all to pass through land or artificial 
treatment, 1b., 19340-59. 

Suggested extension of powers of Conservators, 
p. 196. 
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THRESH, Dr. J. C. (Analysis of his Evidence.) 


Medical Officer of Health for Essex, 18024. 

Experience of contamination of shellfish, 18025. 

Chemical analysis of waters taken in connection 
with the examinations of oyster layings, p. 84. 

Oyster layings, Essex, bacteriological examination 
of water, 7b. 

Rules regarding shellfish should be amended, 
18026. 

Every laying ought to be registered, 18027. 

Some authority should be charged with inspection, 
18028. 

Local Government Board preferred, or County 
Councils, 18029. 

Central authority would not be amenable to local 
influence, 18030. 

Rivers Boards, with central authority, quite suit- 

_ able, 18031-6. 

‘Too much stress formerly laid on bacteriological 
results, 18037-45. 

Topographical results of vital importance, 18046-9. 

Bacteriological examination should be made from 
water taken at low tide, 18050-1. 

Pyefleet oysters can be consumed without risk, 
18052-4. 

Considerable distance between drain and layings, 

» 18055. 

Drains a danger to some private layings at Mersea, 
18056. 

Explanation of signs in the tables, 18058-65. 

Ordinary purification does not deprive sewage of 
bacteria, 18068. 

Effluent should be sterilised, 18070. 

Effluent from small septic tank contains as many 
bacteria as raw sewage, 18071-2. 

Brightlingsea process not a purification, 18073-4. 

Treatment by land makes a difference, 18075. 

Large number of bacteria left in, 18075-7. 

Land treatment preferable to artificial, 18078-9. 

Evidence that oysters and cockles cause enteric has 
convinced the most sceptical, 18080-3. 

Outbreak at Heybridge Basin, 18082-3. 

No extensive outbreak in Essex in connection with 
cockles or oysters, 18084. 

No case can be attributed to mussels, 18089. 

B. coli found in all cockles obtained in Leigh dis- 
trict, 18092-107. 

Must be from the London sewage, 18094. 


Only found in the mud about Leigh, 18097-8. 

Bacteriology of shellfish and sea water should be 
thoroughly investigated, 18108. 

All tests wanted before certifying presence of 
sewage, 18109. 
Presence of coli and enteritidis not absolutely posi- 
tive proof of contamination by sewage, 18111-2. 
Would not certify if b. enteritidis only found, 
18113-5. 

Southend Corporation preventing sale of polluted 
shellfish, 18119. 

Polluted beds at Brightlingsea abandoned, 18120-2. 

Percentage of enteric fever cases due to shellfish, 
18123-8. 

Central authority should be independent, 18129-31. 

Difficult for a medical officer to act independently 
of his sanitary authority, 18132-6. 

Rivers Board would be the sanitary authority for 
water, 18137-8. 

No danger from uncontaminated shellfish except 
mussels, 18139-46. 

Mussel poisoning in the nature of ptomaine poison- 
ing, 18146. 

Sterile effluent can be obtained by filtration, 18147- 
56 


Not practicable on a large scale, 18151. 
Examination of oysters for b. coli, 18157-72. 


TOWSE, J. WRENCH. (Analysis of his Evidence. ) 


Clerk to the Fishmongers’ Company, 19618. 

Company controls sale of fish in London, 19619-21. 

Inspectors report and submit samples, 19622-4. 

Action often taken since the oyster scare, 19627-8. 

No control over oyster beds, 19629. 

Surroundings considered in judging shellfish as 
well as bacteriological evidence, 19630-3, 19644-6. 

Shellfish not condemned until source of supply 
ascertained, 19634. 

Cockles and mussels practically all polluted, 19636. 

Steaming for five minutes absolutely sterilises 
them, 19637. 

B. coli and other sewage organisms found, 19638-41. 

Sewage passes over the beds at the mouth of tha 
Lee, 19641-3. 

Company cannot take legal proceedings, 19649, 

Legal proceedings by Cleethorpes Council now pend- 
ing against seller of polluted oysters, 19650. 

Company has power of seizing in London, 19651-7. 

Useless to give powers to local authorities, 19658. 

as Boards would get over the difficulty, 19659- 

Officers would be independent, ib. 

Company can exercise pressure by refusing to allow 
sale of unwholesome fish, 19661. 

Stopped sale of Leigh cockles pending arrange- 
ments for sterilising them, ib. 

Oyster merchants have agreed to act upon the Com- 
pany’s advice, 19664-6. 

Appointment of Rivers Boards approved, 19668-9. 

Should superintend whole condition of rivers, 
19670, 

Would deal fairly between the parties, 19671. 

Right of appeal a proper proviso, 19672. 

Question of closing a bed should be decided at once, 
ab. 

Beds should be closed until appeal settled, 19673-6,. 

Company can stop sale of polluted foreign shell- 
fish, 19677. 

Pollution ascertained by bacteriological analysis, 
19678. 

Flat oyster capable of cleansing itself in 20 days, 
19679-83. 

Cleethorpes polluted oysters taken by the company’s 
officer, 19686-7. 

Consignees warned not to import foreign oysters 
after condemnation, 19688-9. 

American oysters mostly relaid, 19689, 19714-6. 

Sale of foreign oysters forbidden when doubtful, 
19693-4. 

Mussels should be steamed for five minutes, 19695. 

Raw mussels should not be sold without notice that 
no guarantee can be given, ib. 

Mussels are sold for bait as well as food, 19697. 

Generally cooked before being eaten, ib. 

Cooking should be insisted on, 19702. 

London County Council would act impartially, 
19704-8. 
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TOWSE, J. WRENCH (Analysis of his Evidence)— 


continued. 


At 


Relaying French oysters about to be tried from 
Hadleigh Bay to Brightlingsea, 19711-2. 

Company has spent a large sum for bacteriological 
analysis and inspection, 19717-20. 





a aS 


= 


=—— 


TRADE KEFLUENTS. 


Wi! Not detrimental to shellfish, Donnison, 16507. 
M| Practically no trade effluent in London sewers, 
Fitzmaurice, 18588-92. 
tH Received if it does not damage sewer or harm the 
1 ; men working, ib., 18593-602. 
i New sewer being made with intercepting tanks to 
take dangerous effluent, ib., 18596. 
No power to compel manufacturer to put up tanks, 
7b., 18600. 
Can make them stop dangerous effluent, ib. 
Question of charge not considered, ib., 18603. 
Connections not made without Council’s knowledge, 
ib., 18606. 
Trade connections allowed to be made, 7b., 18607-8. 
Considerable difficulty with hot water, 7b., 18607- 
18. 
Manufacturers should cool it, 2b., 18614-5. 
Amount almost negligible in London, 
18755. 
Makes no difference, 7b., 18761. 
Refused when material would damage sewer or be 
injurious to workmen, ib., 18763. — 
Certain effluents should be excluded, ib., 18765-7. 
Question not important as regards the Lee, Hutch- 
inson, 19158. 
Manufacturers dealt with amicably, 7b., 19161. 
No great difficulty in stopping trade pollution, 7b., 
19165. 
Effluents taken without conditions or nayment, ib., 
19166-9. 
Parliamentary powers obtained to stop pollution, 
ib., 19172-4. : 
Effluents better dealt with by the authorities, ib., 
19175. 

Treated by filters, etc., in Thames area, Philtpson, 
19192-5, 19307-16. 

Filtration satisfies the Thames Act, ib., 19196-7. 

Can be dealt with by Thames Conservancy without 
power of appeal, 2b., 19286-95.  ~ 

Action can be taken two months after pollution, 
ab., 19297-304. 

Local authorities not adverse to taking effluents, 
ab., 19306. 

Brewery and fellmongers’ refuse objected to, 7b.,, 
19309-13. 

Manufacturers compelled to treat where effluent 
not taken into sewer, 26., 19314. 


Clowes, 


TRURO. 


Gastro-enteritis and enteric fever ascribed to 
oysters. 1897, Bulstrode, 19725 (4). 


TURKEY. 


Enteric from oysters “washed” in polluted creek, 
Bulstrode, 19726 (11). 


TYPHOID FEVER. 


Doubt whether disease is communicated by shell- 
fish, Baxter, 16979-85, 17063-9, 17080-9, 17108- 
14, 17121-3. 
Strong circumstantial evidence that it is conveyed, 
ib., 16986. 
Can be communicated through water, 2b., 17066. 
Polluted water may be cleansed by passing through 
me oyster, 1b., 17067-71. 
Extremely difficult to cultivate bacillus in oyster, 
ib., 17072-3. 
Cultivation never tried under natural conditions, 
ib., 17074-7. 
Oysters taken from the Liffey without epidemics, 
ib., 17078-89. 
\ Five per cent. of people who ate Emsworth oysters 
i | took typhoid, 2b., 17095. 
| Not conclusive evidence that oysters caused it, 2b., 
17095, 17134-42. bad 
Researches into causation, Nash, 17170, 17241-303. 
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ROYAL COMMISSION ON SEWAGE DISPOSAL: 


TYPHOID FEVER—continued. 


‘Considerable proportion’ of cases due to shellfish, 
ib., 17170. 
Special inquiries made at Southend, 1902, ib, 
“Case rate:for various sections of community, ib.,. 
17170, 17187. 
160 per 1,000 among shellfish vendors, ib., 17179. 
Disease less during close season, ib. 
Suggested measures for preventing danger, ib.,. — 
17187-8. 
Raw shellfish more dangerous than boiled, 7b. 
Diarrheea after eating ‘shellfish probably due to- 
typhoid organism, 7b., 17191-7. 
Incidence of typhoid at Yarmouth, 1897-1902, 7b.,. 
17242-7, 
Eighty per cent. of cases at Southend connected. 
with shellfish, ib., 17248-61. 
Practically free of typhoid since January, ib., 17263. 
Nearly every case during last outbreak had eaten. 
cockles, ib., 17276-82. 
Occurred among all classes, especially shellfish 
vendors, 7b., 17293-4, 17300-3. 
Strong circumstantial evidence that it may be con- 
‘veyed by oysters, Bean, 17316-20. 
May be conveyed by contaminated shellfish, 
Blamey, 17419. 
Traceable to eating cockles and mussels 7b., 17426-. 
31, 17462. 

Evidence that typhoid was due to oysters. at. 
Penryn, ib., 17447-62. 

Particulars of cases, 7b., 17449-51, 17489-91, 17495- 
519. 

Percentage of cases to population, 7b., 17469-72. 

Statement on typhoid in Brighton, Newsholme, 
17538-42,. oN 

Percentage of cases among oyster eaters, 7b., 17543- 
6, 17561-71, 17613. 

Frequent at Shoreham, Southwick, and Portslade, 
#b., 17601; |< 4 

Enteric fever in Brighton, 1894, 7b., 17605-8. 

Evidence against oysters was circumstantial, ib., ~ 
17609-11. Pat iy 

Mostly able to exclude other causes, 7b., 17612. 

Too.much stress laid on defective drains, 1b.,. 
17614-5. 

Percentage of oyster and other shellfish eaters, ib., 
17628-39, _ 

Age incidence of cases, ib., 17640-8. 

Incidence by class or occupation, 7b., 17649-52. 

Incubation period taken at 17 days, ib., 17653-8. 

Insanitary conditions make easy victims, 7b., 
17660-2. 

Cases at Manchester connected with shellfish, 1897- 
1902, Niven, pp. 70-2. 

Source of illness ascertained on inquiry as to shell- 

_ fish eaten, ib., 17887-94. 

Source of supply not generally ascertained, 2b., 
17895-6. 

Impure conditions found in layings, 7b., 17897-9. 

No real danger of pollution in shops, ib., 17900-9. 

Specific pollution by typhoid excreta essential, 2b.,. 
17910. : 

Cases of enteric strictly ascribable to shellfish, 2., 
17939-46, 17966-9. 

Enteric fever due to mussels, 7b., 17966-9. 

Evidence that oysters and cockles cause enteric, 
Thresh, 18080-3. 

Outbreak at Heybridge Basin, 7b., 18082-3. 

No extensive outbreak in Essex, 1b., 18084. 

No case can be attributed to’mussels, +b., 18089. ° 

Percentage of cases due to shellfish, *b., 18123-8. 

Excreta of patients should be sterilised, Savage, 
18441, 18444-8. 

Shellfish in relation to enteric fever, Wiliams, 
18794. ? 

Extent to which polluted shellfish’ contributes, 
Murphy, 18862. . ; 

Number of cases among shellfish eaters, 7b., p. 121. 

Numbers notified, 1890 to 1903, 7b., p. 122. 

Interval between eating shellfish and disease, 7., 
18876-82. . 

Cases where origin of shellfish is stated, 7b., 18884. 

Cases where origin of shellfish is unknown, 1b., 
18884-6. 

Proportion to total cases.per month, 7b., 18887-91. 

Epidemic at Southend and Leigh, 1902, 2b., 18891-7. 

Connection with shellfish conclusive for Southend, © 
1b., 18898. 

Fyvidence not conclusive for other places, 7b., 18899. 


INDEX. 
TYPHOID FEVER—continued. 


Desirable to know proportion of shellfish eaters, 
1b., 18901-2. 

Main outlines of satisfactory evidence, ib., 18903-4, 

Traced to floods in London, ib., 18905-11., 

Consumption of shellfish during past year much 
less than previously, ib., 18912. 

Very much less enteric during the year, 1b., 18913. 

Monthy results, 1890-1903, ib., 18915-23, 

Proportion of cases would be small if polluted shell- 
fish grounds were closed, ib., 18943. 

London death rate from enteric fever, ib., 18961-70. 

Increase during close season for home oysters, ib., 
18967-74. 

“Oysters secondary to cockles as regards disease, ib., 
18974. 

Hight per cent. of cases consistent with shellfish 
having been the cause, ib., 18979-91. 

Variation and decrease in 1903 quite anomalous, 
ib., 18992-19007. 

Not safe to assume decrease due to the scare, ib., 
19002. 

Special outbreak of enteric in 1899, ib., 19021-2. 

Fall after 1895 doubtless not due to report of 1895, 
1b., 19023. 

Persons who eat cockles and mussels not reached 
by the report, ib. 

Extent to which caused by shellfish in Treland, 
Browne, p. 198. 

Illness alleged to have been caused by shellfish, 
Bulstrode, 19723-8. 

Illustrations of various outbreaks, ibd. 


See also Bulstrode, D. H. Timbrell. 


WATER. 


Standard of purity of drinking water, Clowes, 
18675-9. 

Alteration in the law desirable for prevention of 
pollution of water supplies, H utchinson, p. 156. 
Sewage effluent almost as dangerous as sewage, ib., 

19040. 
No known process renders effluent fit to be dis- 
charged into drinking water,ib., 19044-9, 19106-7. 
Pollution serious in a drinking water stream, ib., 


19151-5. 


WHELKS. 


No whelks come from abroad, Baxter, 17165. 


WHITSTABLE. 


— 


Things not altogether as they should be, Gibson, 
16562. 

Cockles Jess dangerous than from Leigh, Nash, 
17198-200. 

Beds not contaminated by London sewage, 
Williams, 18854. 
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WILLIAMS, HERBERT, up. (Amalysis 0: his 


Evidence. ) 


Medical Officer of Health, Port of London, 18790. 

Shellfish grounds within the jurisdiction, 18791-3. 

Shellfish in relation to enteric fever, 18794. 

Bacterioscopic analysis of water and cockles from 
Leigh Creek, ib. 

Sanitary authority should control shellfish, 18795-7. 

Committee of the Corporation would be sufficiontly 
unprejudiced, 18798-800. 

Appeal should be to central authority, 18801. 

No power at present over beds, 18802. 

Cockles on Thames foreshore and Maplins liable 
to sewage pollution, 18803-9. 

London sewage effluent capable of considerab!2 im- 
provement, 18810-1. 

Outfall at Barking not comparable to local pollu- 
tion at Southend, 18812. 

Nothing done to improve Scuthend sewage, 
18813-5. 

Danger considerably minimised by treatment, 
18816-7. 

Removal of outfall or beds more trustworthy, 
18818. 

Shellfish beds cannot be removed, 18819 20. 

Area of the authority’s jurisdiction, 18821-7. 

Sanitary authority has to investigate origin and 
causes of disease, 1882Z8-30. 

Can interfere up to high-water mark to abate 
nuisance, 18831-42. 

Dangerous pollution defined by bacteriological and 
local examination, 18844. 

Authority should have power to control shellfish, 
18845. 

And enforce measures for minimising pollution, i. 

Pollution from Barking would not materially 
affect beds at Southend, 18846-9. 

Local pollution the great danger, 18850. 

Whitstable beds, two or three miles out, show no 
contamination, 18854. 

Control of Thames estuary best placed in hands 
of the Corporation, 18856-61. 

Rivers Boards would not be better, 18857-8. 

Thames Conservancy would deal with upper reaches 
above Teddington, 18860-1. 


WINKLES. 


Large business done in winkles, Kennett, 16904. 
16942. 


Winkles stored for a time, ib., 16944. 

Picked up off mud banks at Emsworth, ib., 16945, 

Dutch periwinkles guaranteed free from pollution, 
Baxter, 17032. 

Winkles received from Holland, 1900-2, 1b., pp. 
29-32. 


YARMOUTH. 


Incidence of typhoid, 1897-1902, Nash, 17242-7. 
Enteric ascribed to mussels from the Yare, Bul- 
strode, 19727 (19). 
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SHELL-FISH INQUIRY 


ReEPoRT ON THE BAcTERIOLOGICAL EXAMINATION OF ESTUARIAL WATERS 
AND SHELL-FISH. 


By Dr. A. C. Houston. 


This report is, for convenience, arranged in five divisions. 


Division I. deals with the bacteriological examination of the River Thames 
and Thames Estuary. 


It comprises the bacteriological examination of :— 


(1.) The water of the River Thames at Sunbury and Hampton, 
above the intakes of some of the London Water Companies. (2.) 
Filtered water as supplied to the consumers by the Southwark and 
Vauxhall and by the East London Water Works Companies. (3.) The 
sewage efiluents discharged into the Thames at Barking and Crossness. 
(4.) The River Thames at (a) Barking, and at (4) Crossness; at (c) 
Purfleet ; at (d@) Grays ; at (e) Mucking ; and (/) at the Chapman Light- 
house. Also, (5.) the bacteriological testing of (a) the Barking and 
Crossness chemically-precipitated sludge, and (4) the water in the Barrow 
Deep into which this sludge is discharged. 


Division II. deals with the artificial addition to sewage of B. pyocyaneus, 
with observation of the passage of this microbe through a continuous filter 
bed, as also through a septic tank and contact beds. 


[Observations on B. pyocyaneus are included with results of the 
shell-fish inquiry because it is too commonly assumed that the complete 
solution of the problem of securing shell-fish against undesirable con- 
tamination lies in the treatment of sewage about to be discharged into 
estuaries by one or another of the bacteria bed processes at present in 
vogue. | 


Division III. deals with the bacteriological examination of samples 
from the surface of deep sea water at a distance from land, the division of 
estuarial waters into classes, and the difficult question of standards. 


Division IV. deals with the comparison bacteriologically of water and 
oysters obtained from a river (Helford River), which, on topographical 
grounds, would be regarded as unobjectionable, with water and oysters from 
ariver (Penryn River), which, from the topographical point of view, would 
be considered definitely polluted. Here also the question of standards is 
dealt with in relation to oysters, and oysters are, gua bacteriological facts, 
arranged in a series of classes. 


Division V. includes a large number of observations in connexion with the 
shell-fish inquiry, of which the following is a brief summary :— 


APPENDIx A. 


The results of the bacteriological examination of numerous chance 
samples of estuarial and other waters, collected for the most part during the 
visits paid by the Commission to various centres of the oyster industry. 


APPENDIX B. 


A series of experiments dealing with the bacteriological examination of deep 
sea oysters, and samples of surface sea water collected over the oysters. 


APPENDIX C. 
Experiments dealing with the bacteriological examination of four samples 
of oysters, and of sca water, obtained from each of the following sources :— 
Whitstable, West Mersea, Crouch, Roach, and Pyfleet Layings. 


se: 


aS 


aes 


or eS 
<) 9a 


a Ss 


a 


iE i EN oe ee jv ws 





see STS 
SO a er eet ee 


SS 


—< 
SSS 


wees) 


Bae 


awe od 


wT 


a ee re 
Pen Ra ok Ft Ne NE ne a aes 






































Vi 


APPENDIx D. 


A series of experiments dealing with the bacterial contents individually of 
tei: oysters in each instance, out of batches of oysters derived from diverse 
localities. 


APPENDIX E. 


A-series of experiments dealing with the effect ofexposure of the bodies of 
oysters, after removal from their shells, to various germicidal solutions. 


APPENDIX F, 


Experiments designed to ascertain whether or not prolonged washing of the 
bodies of oysters after removal from their shells frees such washed oysters 
of microbes of undesirable sort. 


APPENDIX G, 


A series of quantitative experiments designed to ascertain the relation 
between the biological composition of (1) the shell-liquor and surface 
washings of the body of the oyster, and (2) material from within the body 
of the oyster. 


APPENDIX H. 


A series of experiments dealing with the number and characters of the 
coli-like microbes present within the stomach of the oyster. 


APPENDIX I. 


A series of experiments designed to ascertain how far the manipulative 
procedures commonly involved in the routine bacteriological examination of 
oysters, modify the bacteriological results obtained. 


APPENDIX J. 


Experiments designed to ascertain whether or not polluted oysters, re-laid 
in sea water remote from sewage pollution, can rid themselves, within a 
reasonable length of time, of microbes of undesirable sort. 


APPENDIX K. 


Experiments designed to discover how loug B. coli or coli-like microbes 
persist in oysters stored under experimental conditions. 


APPENDIX. L. 


A series of experiments dealing. with the results of the bacteriological 
examination of oysters as placed on the market for sale. 


Before proceeding to describe the results of the investigations under 
the foregoing headings, and incidentally to record provisional inferences 
on the facts observed, it may be urged that, in considering the matters 
reported on, attention be given less to detectable inadequacy of bacteriology 
in affording definite and conclusive reply to the difficult problems set the 
bacteriologist than to certain broad indications which seem to suggest that 
bacteriology is destined eventually to play an important part in influencing | 
administrative procedure in cases of pollution obscure to the topographist. 
As regards inferences from the facts that will come under review, it may 
be.coufessed that difficulty was experienced, as time went on, in avoiding 
to the extent that could be wished that “enthusiasm of results” which 
is apt to beset the zealous worker; and accordingly, it is proper that: the 


-data should be judged apart altogether from the personal opinions of the 


writer. Nevertheless, it is anticipated that in the not distant future 


bacteriology will yield, in the matter of shell fish and allied public health — 


questions, service of value not less direct and satisfactory than that already 
rendered by it in advancement of the sciences of medicine and surgery. 


/ 


Vil 


So far as the present observations have gone, samples taken at the suriacc of 
deep sea water at a distance from land and remote therefore from sewage 
pollution, do not contain B. coli or coli-like microbes,* and, putting aside 
certain anomalous cases, the same would seem to be true of deep sea 
oysters. On the other hand, samples of tidal waters and of oysters from 
localities to which on topographical grounds objection could not reasonably 
be made, do, as matter of fact, commonly contain B. coli or coli-like microbes. 


Clearly, therefore, more extended observations are needed before a 
bacteriological standard can properly be adopted. 


In making such. observations it is essential, I think, that the analysis 
should be quantitative as well as qualitative, and that the operations should 
be on a much wider basis than has yet been attempted. 


At present, in many instances at least, the results of a bacteriological 
examination must be interpreted in the light of topographical obervations. 


Passing now to facts observed and considerations reported, it may be 
noted in the first place that alarm need not arise from proof of the presence 
of seemingly objectionable microbes in practically all the oysters, individually 
and collectively tested, from well nigh every oyster laying under examination. 
And the like is true as regards the water over and about oyster layings. 
Obviously, if all oysters normally contain microbes which have been regarded 
as objectionable, to impugn either water or oyster layings owing to the mere 
presence of microbes of reputedly undesirable sort, irrespective of their 
relative abundance and their pathogenicity for the human subject, and 
without any knowledge of local conditions in their bearing on epidemiological 
experience, would be without sufficient warrant. 


Secondly, it may be pointed out that the grouping of waters and of oysters 
into classes, which has been adopted, does not necessarily imply acceptance 
of any standards, and, by inference therefrom, determination of degrees of 
biological impurity which may be permitted as consistent with the fattening or 
the storage of the oysters tested having been such that they may be trusted 
to continue to prove not only palatable but wholesome. 


Thirdly, it must be understood that any standards, whether for water or 
for oysters which are suggested or favoured, must needs be regarded as 
merely tentative. Such provisional standards rest on a number of 
experiments, limited by the time available for the investigation, and, are 
not therefore, it is admitted, to be trusted as bases for administrative 
action. Nevertheless, these standards may meanwhile serve a_ useful 
purpose, for the following reasons. Some persons can think in 
figures automatically with the same facility, for instance, that others 
can think in one or other foreign language. Whereas not a few 
of us have, in entertaining new considerations, consciously to make 
comparison of them with old facts stored as it were in our cerebral pigeon 
holes. In this sense especially, the grouping into classes of waters and of 
oysters that has been tentatively adopted may not come amiss to fellow 
workers as quasi standards for the purpose of instituting comparisons. To cite 
a chemical parallel : Chemists are not generally agreed as to the precise value 
to be attached to the ‘‘ Mersey and Irwell Standard.” Nevertheless, many 
chemists mentally refer, wittingly or unwittingly, to that standard in judging 
of facts they themselves are obtaining in chemical examination of sewage and 
effluents. 


Lastly, in further extenuation, if need be, of the attitude taken towards 
work accomplished, it may be observed that no bacteriologist who aspires to 
be more than a purveyor of facts, who has, for instance, been in the habit of 





* The precise significance to be attached to the presence of coli-like microbes in a water may 
be matter for dispute ; but in this connexion it is of interest to note that before the Court of 
Arbitration now sitting to assess the value of the undertakings of the several London Water 
Companies, the experts retained by the Metropolitan Water Board based their views as regards 
inadequate filtration of certain of the Companies’ waters on the presence in the filtered water of 
coli like microbes as well as of typical B. coli. This matter is amplified in several sections of 
this report. 
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giving thought to the bearing of the results which he obtains on current pro- 
blems of preventive medicine, can refrain from drawing inferences more or less 
speculative in character. Such inferences, however much they may be open to 
criticism, and, as a consequence, have to be disregarded for administrative or 
other reasons, may, nevertheless, be not without their value as possible 
stepping stones to further advance of knowledge. 


In the following pages temptation to trespass beyond the limits of a fair 
interpretation of the facts will be studiously resisted. Nevertheless, in 
drawing inferences from the results obtained, the expression of personal 
conviction of the future, if not present, practical utility of the bacteriological 
testing of estuarial water and of oysters cannot honestly be suppressed. 


During this inquiry my colleague, Dr. Gordon, has kindly relieved me of 
much of the responsibility of the routine work in connection with the 
examination of artifical processes of sewage disposal. 


This has set free Miss Power and Miss Hartley, and during a portion of 
the time Miss Chick, to render me their efficient help, which is here most 
gratefully acknowledged. In connexion with the examination of the oysters, 
the heaviest burden of work has, perhaps, fallen to Miss Hartley’s lot, and 
the practical value of her services has been great. 


Acknowledgment must here be made of the work carried out by other 
bacteriologists in reference to the question of the pollution of shell-fish. 
While attempting to place a fresh interpretation on old facts, or endeavouring 
to pave the way towards future knowledge, it is fully appreciated how greatly 
the work of other men has provided the lever operating in the direction of 
progress. Among the bacteriologists in this country who have devoted much 
time and attention to the subject the names of Boyce, Buchanan, Foulerton, 
Herdman, Hewlett, Klein, Lorrain Smith, McWeeney, Scholberg, and Thresh 
must be mentioned. Dr. McWeeney’s report will, I think, be duly recognised 
as the first serious attempt to link together in a successful manner bacterio- 
ogical facts with topographical observations. 


I have experienced great kindness and willing help at the hands not only 
of the officers of the large oyster companies but the owners of private 
layings, for which I am most grateful. 


No scientific report on shell-fish would be complete without allusion to 
Dr. Bulstrode’s classical report on Oyster Culture in relation to Disease. It 
suffices to say that its practical value in the present investigation has been 
very great. I have quoted from it freely, and copied many of its instructive 
maps. Throughout the investigation this report has proved a constant 
guide and a most valuable source of information. 





he 


NN ' ns ’ 
to 2 ‘ ‘ ay } 
‘ ‘ST ise, 

" ait < a f 7 ps 4 








ip 7 } r 


DIVISION I. — cae a 





a * 


vical Examination of the River Thames and the 


‘Thames Estuary. 2 oa 


‘ 
y A , 
ah 
aa 2 
é 
i 
} 
: 
rf 
t 





x ick , 
rie uae rae. by, We rv 
Ai ’ i ny, - } ‘ 
ice © ro is Lad) | P ' 
f oi” y al) Sau) oR a i \ 
: me as, wre ; 
‘ +t Srl A te , Z ae o Ps \ ~ 
i 7 f x F a : 
Loe ' 7 art cay % Nh no A rd Ms A 

‘ i x ON. VAP Ae? | ae 





iT) Te-. a oe aa * ou <n A. wh bh 
of » : fab 
‘ ee i beak 
Ce a vt 
* : : Ps ae 
' ‘ 
, F 
' 
} 
{ 
‘7 me 
| “ 4 ‘ he ‘ 
ry } . 
i a aly tlre igh bla Liviedclh sibel sdpaheiieldeoan inated wag 
i) 
\ = 
i 
4 
i 
if 
1 
} 1 
| 
| : 
| ’ 
‘ 
| oo. 
‘ 
j ‘ ; : , 
| t TAT yore 
j FOS AES t, ti 
| 
' (a : Hil t? resta es 
if } J Ms .* ae) ewe? 
i \ ; 
1 


1 
"| 
| q an 
i ‘“ 
} 5 
| : ~~ 
| 


, 
sabes alheetiAVAN mat lap tana 











CON.TEN TS, 





























INTRODUCTORY. 
Pees OC UINVESTIGATION 92 (4 gine ills hae-eh ip bewadebi-- <3 
NUMBER OF SAMPLES | Oe eo. cee Sy) ae eg i ves 
Tests EMPLOYED - - - Se eae 0 Seg inca ee Se F 


[Map of River Thames and Thames Estuary. | 
SECTION be 


The condition of os River Thames at Hampton and Sak ane above the tidal 
portion of the river and above the intakes of some of the London Water Companies- 


[Tables 1 and 2, and Diagrams 1, 2, 3, and 4.] 


{ 


Section IT. : 
The condition of the PO ane: apbem GaLalls and apo (Southern 
Outfall) chemical effluents — - a : : 
[Table 3.] 
Section III. : 
The biological qualities of the Barking (Northern Outfalli and Creates 
(Southern Outfal! ) chemically precipitated sludge - - - Ss r 


[Table 4.] 
a CTION IV..: 


The condition of the hee Thames at high An low aie ppp ostS ue Northern 
Vutfall at Barking : - - - - 3 i 


| [Table 5 and Diagrams 5 and 6.) 
SECTION Vis 

‘The condition of the River Thames at Saete and hi tide opposite oe Southern 
am! ental) a Oe: Bh Wie 
[Table 6 and ion 7 and 8.] 

Section VI. : 

The condition of the River Thames at high and low tide at Purfleet - - - 
| [Table 7 and Diagrams 9 and 10.] 

SECTION VIL. : | 

. The condition of the River Thames at high and low tide at Grays - -~— - 
[Table 8 and Diagrams 11 and 12.] 

tion VILL : | 

The condition of the River Thames at high and low tide at Mucking - : - 
{ [Table 9 and Diagrams 13 and 14.] 
ECTION IX. : 


"The condition of the River Thames at high a! low tide at Chapman Lighthouse 
a — [Table 10 and Diagrams 15 and 16. } 

5) snc HON X. : 

The pandition of the water in Barrow Deep So Cy hse ie : oaths - 


[Table 11 and Diagrams 17 and 18. } 


The bacteriological examination of London filtered water -  - - -— - 
[Tables 12 and 13.] 


15 


19 


31 


35 


39 


43 


47 


Az 





SUMMARY OF RESULTS. 


Page 
B.coli, =>) =) =, SRS DUERIRRREE TE 2 Soy ere -  ¢2aam 
[Tables 14 and 15,-and Diagrams 19, 20; andi2hiJ 8 80 


Lactose-Peptone Milk and Neutral Red Broth Tests. + ..<\ a= 5 nn . 64 


B. Enteritidis Sporogenes Test - - - inten] 9wttt te ate epee 64, 


[Table 16 and Diagrams 22 and 23.] | aR oat 

ret 

QONCLUSIONS (¢.- 7*) < 33 Sy eens ouenes «afte a ie iad L663 = 
is 


Appendix A.—Giving the details of the conditions under eee ie pe were tf 
collected from the Barrow Deep -_ .- - - - Say ul en - z |) = 09am 


Appendix 3.—Raintall in London during the period covered hy the investigation MS la a 

Appendix C.—Extracts from the Government Analyst’s Report on une ‘Metropolitan coe 
Water Supply, during May and June 1903 -— - 5 7 ; 

Appendix ).—Memorandum giving information asked for by the Secretary of the, Royal” = 
Commission on Sewage Disposal, in letter dated the 28th Jaly, 1903 - ~~ - on al 


4 / 





The Bacteriological Examination of the River Thames and the 
Thames Estuary. 


Division: I: 





Baeterio- | 
logical «« 

Examination 
of the 


RiverThames 





INTRODUCTORY. 


To study the bacteriology of the River Thames and the Thames Estuary 
in an exhaustive manner would occupy the attention of many observers fora 
prolonged period. As the Commission wished to obtain certain information 
within a limited space of time, it became necessary to concentrate the work in 
directions most likely to yield results of value. 


On pages 62 and 66 respectively, the Results and Conclusions are 
summarised. 


The lines of investigation may be briefly summarised as follows :— 


Lines of Investigation. 


Section I.—The condition of the River Thames at Hampton and Sunbury 
above the tidal portion of the river and above the intakes of some of the 
London Water Companies. 


Section IT.—The condition of the Barking (Northern outfall) and Cross- 
ness (Southern outfall) chemical effluents. 


Section ITI.—The biological qualities of the Barking (Northern outfall) 
and Crossness (Southern outfall) chemically precipitated sludge. 


Section [V.—The condition of the River Thames at high and low tide 
opposite the Northern outfall at Barking. 3 


Section V.—The condition of the River Thames at high and low tide 
opposite the Southern outfall at Crossness. About two miles below © 


and Thames. 
Estuary. 


Barking, . 


Section VI.—The condition of the River Thames at high and low tide at- 


Purfleet. About five miles below Crossness. 


Section VII.—The condition of the River Thames at high and low tide at 
Grays. About 10 miles below Crossness. 


Section VIII.—The condition of the River Thames at high and low tide 
at Mucking. About 20 miles below Crossness. 


Section I[X.—The condition of the River Thames at high and low tide at 
the Chapman Lighthouse. About 25 miles below Crossness. 


Section X.—The condition of the water in Barrow Deep, which receives’ 


weekly 50,000 tons of sludge from the Northern (Barking) and Southern 
(Crossness) outfall works. The entrance to Barrow Deep is about 48 miles 
from Crossness. 


Section XJ.—The bacteriological examination of London filtered water 
(examples, East London and Southwark and Vauxhall Water Companies). 
For comparative purposes. 


I am greatly indebted to the officials of the London County Council and 


Trinity House and the Captain Superintendents of the Training Ships at 
Purfleet and Grays for their kindness in the matter of the collection and 
transmission of samples, and for many valuable suggestions in connection 
with the work. 
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Number of Samples. 
The samples were two hundred and sixty-five in number, and they may be 





logical i re ; 
Examination erouped under the various sections as follows -— 
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TOTAL - - - 265 samples. 


Whenever practicable samples were collected at high and at low tides 
and in mid-stream. It would have been of interest to examine average 
samples, surface and deep samples, and samples collected at different points 
across the river. But this, as also an examination of the mud and banks of 
the river, could not be attempted within the limits of the investigation. 


Tests employed. 
The tests on which reliance were placed during the course of the 
investigation were :— 


B. Coli test :-— 

The approximate number of gas-forming coli-like microbes present in the 
various samples was not only determined, but in each case the biological 
characters of the strain of B. coli on which the numerical estimation is based 
were also studied and are given in the tables.* It is perhaps hardly necessary 
to add that in all cascs the coli-like microbes were isolated in pure culture 
before determining their biological characters. The word “ commis” has 
not been used, for the reason that unaccompanied by any definite statement 
that in each case certain specified tests were employed, with in each case a 
satisfactory result, the term is of doubtful value, and may be misleading. 
If the numerical estimation of the coli-like microbes is always accompanied 
with a detailed account of the results of their subculture, the term 
“communis” is unnecessary. Throughout this Division the term B. coli 
has been used to include all gas-forming coli-like microbes. The biological 
attributes of these microbes are invariably given in the respective tables. 

B. Enteritidis sporogenes test :-— 

The results are based on the smallest amount of the sample yielding 
positive results as regards the ‘enteritidis change” in anaerobic milk 
cultures for spores. Animal inoculation experiments were not carried out, 


but as has been pointed out again and again the “enteritidis change ” in 
milk culture, apart from any test for virulence of culture, has usually 


a pathological significance. In. any case the test, as a test, is of great 


value in enabling a wide biological difference to be drawn between sewage 
and pure water. At the risk of dwelling unduly on an established fact, it 
may be pointed out that hundreds of samples of crude sewage yield a 
positive result as regards the “enteritidis change” in milk culture with 


one-hundredth to one-thousandth cc. of sewage, and that hundreds of 


samples of pure water give a negative result with 10 to 100 cc. or more of 
pure water. , 

The value of the test in the present enquiry will, I think, be obvious to 
anyone who reads the report. 








* It will, of course, be understood that throughout this Report, and whether dealing with 
water or with oysters, if B. coli or coli-like microbe are isolated from a known fraction of a 
cubic centimetre of these substances, the results are expressed as number of B. coli or of coli- 
like microbes (as the caae may be) per cubic centimetre of water or oysters by a simple process 
of multiplication. 
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Lactose, peptone, sodium carbonate, milk test -—* 


A positive result with this test is evidenced by vas formation, acid pro- 
duction, and clotting of the.medium within 48 hours at 37°C. This test is a 
useful, and like the neutral red broth test measures with relative certainty 
the number of coli-like microbes present in a sample, provided the smadlesi 
amount of the liquid yielding a positive result is noted. It is assumed that 
coli-like microbes are present in much greater abundance than the spores of 
bacteria. When the spores of bacteria are numerous, a parallel abundance 
of B. coli cannot, however, with safety be inferred. But in any case frecal 
contamination, although not necessarily of recent sort, may still be 
suspected, and certainly the presence in any number of spores capable of 
producing gas, acid and clot in this medium is an objectionable indica- 
tion. Discrimination and knowledge are needed in interpreting the results 
obtained with this as with all other simple tests. So far as my experience 
goes, the lactose-peptone-milk, bile-salt-glucose-peptone, neutral red broth 
and indol tests all yield broadly parallel results when properly applied 
in the bacteriological examination of feces, sewage, sewage effluents, and 
polluted waters. 


Neutral red broth test :-— 


A positive result with this test is evidenced by development in the medium 
of greenish-yellow fluorescence within 48 hours at 37°C. The neutral red 
broth tubes should always be heated to 100°C. for a quarter to half an hour 
and then rapidly cooled in cold water before use. It will be found con- 
venient to employ 6in. x 4in. test tubes. 

For further details my Report on Methods may be consulted. 


Section I.— The condition of the River Thames at Hampton and Sunbury above 
the tidal portion of the river, and above the intakes of some of the London 
Water Companies. 


Sunbury and Hampton are about two miles apart ; Hampton is about 
five miles above Teddington Weir and about 25 miles above London Bridge, 
and Sunbury is about 10 miles below Staines, following the course of the 
river. As regard the discharge of the River Thames at a point about 
midway between Sunbury and Hampton, reference may be made to 
Appendix D. 

The Sunbury and Hampton samples were collected in mid-stream above 
the intakes of the East Londont and Southwark and Vauxhall Water 
Companies respectively. The samples therefore were representative of 
water which, in the filtered condition, is supplied to the consumers in 
London. : 

The results are set forth in Tables 1 and 2, and Diagrams 1, 2, 3, and 4, 
and they may be considered together, as the biological quality of the water 
in the two cases was not widely dissimilar. 


§ B. coli test - - 3 -) A fair estimate would seem to be usually at 
Lactose-peptone milk test -! least 10 (+ ‘1 cc), but less than 100 
Neutral red broth test - - | (— ‘01 cc.) per ce. 


A fair estimate would seem to be usually 
B. enteritidis sporogenes test positive 10 c.c. but negative 1 ¢.c. (1 spore 
mL Ore.) 


It is obvious from the results that the River Thames at Sunbury and 
Hampton is polluted to a serious extent. 

Whether or not a water containing 10 to 100 B. coli per c.c. is, even after 
careful filtration, fit for domestic use, involves the consideration of problems 


* Lactose 1%, peptone 2%; sodium carbonate 0°17 ; milk 20%, tinted with litmus solution. 
A test tube 2 in. by } in. in a 6 in. by ? in. test tube should be used. ) 

+ Some of the chief methods used in the Bacteriological Examination of Sewage and Effiuents. 
Page 135. Royal Commission on Sewage Disposal. Second Report. . 

{ The East London Waterworks Company, however, draws its supply also from the Lea and 
from the chalk. aera 4 Sst 

§ Throughout the text and in the diagrams of Division I. of this Report the term B, coli” is 
meant to include gas-forming coli-like microbes, not of necessity invariably completely typical 
of the B. coli of the human intestine 
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of great complexity. It is not desirable in a report of this kind to discuss 


Bacterio. at length debatable matters. Nevertheless, [ would wish to be allowed to 
eee state briefly my personal views on the subject.’ All that need be said is that :— 
of the No one doubts that proper filtration of an impure water is a most valuable 


RiverThames 
and Thames 5 


Estuary. 


ecurity against the spread of water-borne disease, but. the question arises 
.whether filtration is an absolute or merely a relative safeguard. 
‘ Health statistics are of relative not of absolute value. Even admitting 


stheir reassuring character in the case of London, instances» have occurred 


where'-a_ single ‘epidemic ‘has altogether discredited statistics founded on 
the experience perhaps of more than one previous decade, statistics 
‘which: merely proved past comparative immunity from siege diseases, 
st Hsia ei as it turned out, actually no prospective value. . 

‘he hypothesis that there may be danger 'to the casual consumer, although 
ae habitual consumers of a polluted water have become immunised and 
escape disease, may seem unduly fanciful ; but is not altogether inconceivable. 

There is danger in assuming that what holds good, or appears to hold 
vood; in one case applies to other cases of seemimgly parallel sort. There 
is hazard in deducing from the particular case of the alleged healthiness 
of London and its comparative immunity from enteric fever, that 10 to 100 
B. coli per c.c. in a drinking-water stream involves no‘element of risk, 
provided the water is filtered before consumption. It is impossible to say 
how far the immense scale of the operations of the London Water Companies 
conceal minor mischief due to London water. It is conceivable that a 
poison may be present in a water in appreciable amount and yet be so 


generally and equally spread among the consumers of the water that, — 
although the total amount present is not necessarily small, the fractional 


dose to each consumer is so minute that it seldom sueceeds in overcoming the 
natural resistance of the individual. Disease produced here and _ there 
casually, in this way would be apt to escape the vigilance of the sanitarian ; 
or, if its existence were suspected, its true origin would necessarily be 
extremely difficult to trace. Moreover, enteric fever is not the only disease 
capable of being water-borne. 

Apart from death or definable disease there is an “ under par” condition 
too often observed among the inhabitants of London, which conceivably 
may be associated, although possibly to a minor, or even to a negligible, 
extent with a water supply, in part, of questionable purity. 

It needs to be remembered that enteric fever is classed as a preventible 
(lisease. Hence a single case arising from water supply is in a sense a blot 
on sanitary progress, ‘and is one of the units which together go to foster 
in our midst the morbifie virus of a disease which sanitarians hesitate to 
recognise as a necessary evil. 

The towns bordering the Upper Thames are not now  con- 


‘spicuous as regards the endemic and epidemic prevalence of typhoid 


fever. Does’ precedent enable us to state that this condition will of 
necessity persist indefinitely? If not, might not this very circumstance 
alter the whole complexion of affairs, and convert a danger at present 
potential and remote into a standing menace to health. 

However, this may be, the fact remains that in preventive medicine one tenet 
of our faith regards a pure water supply as of fundamental importance. 
The River Thames above the intakes of some of the London Water Companies 
is very impure, and the results of bacteriological examination indicate that 
the objectionable bacteria are greatly reduced in number, but are not always 
eliminated by the filtration process (see Section XL). 

It will be noted that the biological characters, as judged by the tests 
employed, of the strains of B. coli isolated from the samples of water examined 
were rarely other than typical of B. coli as freshly isolated'from human feces. 

Thus, considering the results together, 24 out of 54 coli-like microbes 
isolated in pure culture from the samples in question reacted positively in all 
respects’ to the tests employed. Four (otherwise typical) gave no indol 
reaction, three (otherwise typical) gave no clot in milk culture; only three 
failed both as regards indol and clot. 

The ‘characters and the number of these coli-like microbes suggest that the 
‘River Thames at Sunbury and Hampton‘ is extremely dilute sewage; that is, 
sewage diluted, about 1,000 to 10,000 times. 


TABLE 1. 


Showing the Results of the Bacteriological Examination of Thames Water at Sunbury. 
Samples collected in Midstream above the intake of the East London Water Company. 





TABLE 2. 





Showing the Results of the Bacteriological Examination of Thames Water at Hampton. 
Samples collected in Midstream above the Intake of the Southwark and Vauxhall 
Water Companies. 
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Tanie 1 showing the Results of the Bacteriological Examination of Thames Water at Sunb 


eee eee a aes Sa 
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Number of B. Coli (or gas-torming coli- 
DESCRIPTION OF THE SAMPLE. like microbes) in 1 c.e. 
Time of Collection. ; 
1 10-100: 1,000} 10,0°0 | 100,0¢ 
| | 4 
No. | | | Other Details. 
Hour. Day. | Month.| Year. 1 | Ol 001-0001 
| Gc: | (ecCe Pere) Vere: cc. 
| t | 
| { | 
| 
pg i i 
Laat — 4 2 | 1903. |. Thames.avater at. Sunbury + 
/ | 
2°) 4.50 p.m), 3 AL ea - ditto ditta. ie) rectal 2 2 
3 |11.30a.m.| 6 2 : ditto ditto - + = 
4 |10.50 a.m. | 2 + - «itto ditto - - + - 
5150 p.m. 9 2 he - «ditto - ditto - a + = 
6 |10,50a.m.| 10 BY Veicrysaadl ey Site Wittig. pos ee 
| 
7 112.30p.m.) 11 sata) WR Dens ditto “J Te a - 
\' _ 
S 12)55 p.m) 12. 2 3 - ditto - ditto - + = 
Q9 (12.30 p.m.) 13 Z - - ditto - ditto - - + 
10 |10.45a.m)| 14 2 - - ditto - ditto - - 4+ - 
11 | 1.30 p.m.| 16 2 ri -tidittol ss .ditte: las + - 
12) eS aly) 17 2 - - ditto ” ditto - - + - 
13 |1.45p.m.|] 18 2 £5 - ditto - ditto - Ble - : No record - 
14 | 1.50 p.m. | 19 2 Tih siditta yg? ~ aaitboatl aaeam re ~ 
15 12.40 p.m.| 23 2 ER ditto ditto, 9) = {weal delves 
16 12.50p.m.| 2 3 Ji sult ee@ibho want aioe a mem = “ ; 
17 |12.50 p.m.) 9 3 ss - ditto - ditto Se age: + - 
18 |1.45p.m.| 16 3 fc West CtibOy 9 sea ag Se gis 4 dR aie ‘ 
' 1 
‘ 





Average results. 
































A fair estimate would seem to 
least 10 but less than 100 
like microbes per ¢.¢. 


aples Collected in Midstream above the intake of the E 





3. 


ef Biological Characters of 
rain of b. Coli present in the 
mber specified in Col. 2. 





(a) Acidity. 
(6) Clot. 








i . Indol (Li 
a : 1tmus 
.” (Broth milk cul- 
‘ cultures tures, 5 days, 
are | 2 days at | ay aT} 
a) 37°C.) 
C.) 
(a) | (d) 
= te 23 
~ He tbs 
| 
ee + ee 
+ + 4 
+ + + 
- + + 
| 
+ | + + 
+ + + 
| 
ooh Me + 
| 
+ | + - 
+ + + 
| | 
oe | aa Sis 
| 
| | 
- Norecord - 5 
~ + + 
+ + 4 
4 ae: 
+ + + 
+ + + 








‘17 positive in all respects. 
10 indol re-action. 

10 clot in milk culture. 
both as regards indol and 
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ast London Water Company. 











































































































4, 5. 
B. Enteritidis Sporogenes test. N.R. = Neutral Red Broth test. \ 
Number of spores of B. enteritidis | 4 — Greenish-yellow fluorescence. | 
sporogenes (Klein’s “enteritidis ey OTe Chee 
change” in anerobic milk cul. [bee P.M.=Lactose, Peptone,Milk test, \ 
tures). Cultures heated to + = Gas, acid and clot. J 
80° C. for 10 minutes. 
1 | 10 | 100) 1,000 | 10,000 100,000, 1 | 10 | 100] 1,000 | 10,000 100,000 
| | 
| | iNet | conan iat 
1 ‘l | -01' -001 | 0001 | -00001 1 a Ol ere O08 ‘VOOL | -00001 
COA. @.7/ C6: ly C..C. GC Che: C.c. /€.¢./¢.c.| 2 ¢. Gc.) ioe 
| 
| 
- (Negative l0c.c.) - - - - No record - 
| ) 
- - ditto - - - + - N.R 
re | | fae = 1 Pay, 
| | | 
eee - (Positive 10 c.¢.) - | + = N.R 
— }- - - ditto - - - ns Ml ace SEE Sal 
hey | aig sae pies N.R 
x (Positive 10 ¢.c.) . bey et. Pav, 
Par apm 
Bia (34 ‘No record. 
a 
= (10 c.c. culture broken) - | + | — jN.RI 
| | 
i ahs 
= !. (Positive 10 ¢.e.) - | | + => (GePSM: 
ys Meee sh be: e 
a 
Aer a ee | | + | L. P.M. 
| 
: - No record - - - - No record. 
Sa (Positive 10 ¢.e.) - a ON INE: 
ett ht kditte’ =. ts + (°2L. P.M, 
| 
mode 14 | | 4 - - No record. 
| fate 
| mye 
+ = | Pas = iL. P. M . | 
| | ii | | 
2 ae (Positive 10 e.c.) - - — | N.R 


A fair estimate would seem to 
be positive 10 ¢.c. but negative 
l ec. 











| 














Both tests considered together a 
fair estimate would seem tc be at 
least 10 but less than LOO. 
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TABLE 2 showing the Results of the Bacteriological Examination of Thames Water at Hampton. 
























































































Le 2. 
DESCRIPTION OF THE SAMPLE. Bins bebe eieer oe gar femoae Roli- 
s pees 
Time of Collection. 1 10 100 | 1,000} 10,000 | 100,000 
No. MER KE CT TS le ther Details. 
Hour. | Day. | Month. | Year. oe oe Be ee yee: ang 
| 
1 — 4 2 1903 | Thames water at Hampton + = 
2 {12.50 p.m. 5 2 5 - ditto - ditto : + = 
\ 

3 {12.50 p.m. 6 2 . - ditto - ditto - + - 

4 | 9.65a.m. i 2 3 - ditto - ditto . + = 

& |12.50p.m.| 9 2 tail eed ibGo tei taiae Aie00 ae + fs 

6 {11.50a.m.| 10 2 ,) - ditéa -) ditto ~< + - 

7 1.30p.m.} 11 2 ie - ditto ditto - + - 

8 }11.50a-m.| 12 2 Ps : ditto ditto 4 au a 

9 | 1.20pm] 13 2 , 1+ ditte +) ditto +) ae 

t 

10 9.50a.m.} 14 2 os - ditto - ditto : + = 
11 | 210p.m.| 16 2 Sd ae ditto Tuts scitto rac ant ie 

12 |12.50p.m.| 17 2 -f - ditto - ditto : ay = 

13 |12.50p.m.| 18 2 ile). ditto ote ditton as _  . ©.) "Ne irecord pena senn 
14 |12.50p.m.} 19 2 3 ditto - ditto : + = 

15 1.20p.m.| 23 2 “in - ditto . ditto - =f ~ 

16 1.35 p.m. 2 3 * - ditto : ditto S Be ae 

17 | 1.50 p.m. ditto 

18 | 12.50 p.m. ditto 













Average results. 








A fair estimate would seem to be at 
least 10 but less than 100 coli- 
like microbes per c.c. 
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amples Vollected in Midstream above the intake of the Southwark andiVauxhall Water Company. Division I. 

















































































































- Bacterio- 
3. 4. 5. bs logical 
B. Enteritidis Sporogenes test. N.R. = Neutral Red Broth test. ae 
hief Biological Characters of || Number of spores of B. enteritidis + = Greenish-yellow fluorescence. } RiverThames 
, strain of B. Coli present in the | sporogenes. (Klein’s ‘ enteritidis ; : : and 'Phames 
number specified in Col. 2. change” in anzerobie milk cul- L. P.M, =Lactose, Peptone, Milk sic Estuary. 
tures). Cultures heated to 80° + = Gas, acid and clot. 
C. for 10 minutes. 
; REMARKS. 
(a) Acidity. 
Indol (d) Clot. 1 | 10 | 100} 1,000 | 10,000 100,000} 1 | 10 100 1,000 | 10,000} 100,000 
g (Litmus 
(Broth | milk eul- 
cultures, | cures, 5 days 
5 days at | at 37°C.) | : 
S71, C.) | 1 | +1 | -01} 001 | -0001 | 00001 Tec ‘OL 001 | 0001 | -00001 
C.C. | C.C. | C.C.| Ce | Ge | ee. CCIE. 0.) Css €.Cn 1} OCs €:6: 
(a) | (b) | | 
as as : Bait. ce : = - Norecord’ - = -.| Samples 1, 4, 8, 13 
and 16 contained 
| 1,000, 560, 300, 
4 + + +] - + - N.R. 300 and 2,500 mi- 
crobes per ¢.¢. re- 
: | spectively (agar 
+ + + - | (Positive 10 ¢.c.) - + - L.P.M. at 37" C.). 
+ - + = | : ! ditto... = - - - - N.R. | 
+ ee col Ne aia i Yat 
| 
+ + ‘yo ea le + - N.R. | 
} 
a anon ae (Positive 10 ¢.c.) i Ue eT PME 
* 4 Es aes ditto  - s eiillee 2 - No record. 
+ + + + i-|- - Gitte, | 23,1692 ee moet tN te 
i 
a E PM ile 8. ditto.) ee Ne tet PANE, 
a a - 1 ditto A ela le 3 | Abies | N.R. | 
f | | | 
: | | | 
a + + + See : ditto - : Salta ie ae Sil bs] 2A ie : 
ies ae | 
a & No record E = 2 - No record - = |) - - No record. 
i i 
(Positive 10 ¢.c.) - + - N.R. 
+ — |L.P.M. 
| - - - No record. : 
| | | 
| | | i 
oe ae |e dk 
| | | | 
(Positive 10 ¢.c.) E 4 | = NR. | 
A fair estimate would seem to Both tests considered together a fair 
be positive 10 c.c., negative 1 c.c. estimate would seem to be at least 10 
€ no indol reaction. but less than 100, 


ve ae elot in milk culture. 
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Section [L.—-The condition of the Barking (Northern outfall) and Crossness Division I, 


’ Bacterio- 

(Northern outfall) effluents. toilet 
Examination 

of the 


The unsatisfactory biological condition of the Barking and Crossness BaveeThaiies 
“chemically produced ” effluents has long since been shown. It remains only “Estuary, 


to corroborate previous statements and inferences. 
The results are shown in Table 3. 
Briefly, the results may be summarised as follows :— 


B. coli : - At least 100,000 per c.c. 


Bb. enteritidis sporogenes Between 100 to 1,000 spores per c¢.c. 


It is obvious that the effluents, from the bacteriological point of view, are 
extremely foul. 


The combined volume of effluent at Barking and Crossness during 1902 
amounted to a daily average of 232 million gallons. 


As regards the discharge of the Thames at high and low tide at a point 
about midway between Barking and Crossness, reference may be made to 


Appendix D. 


As regards the character of the strains of B. coli isolated from the 
effluents, 12 out of. 16 microbes reacted positively to the tests employed ; 
two (otherwise typical) gave no indol reaction, two failed both as regards 
indol and clot. 
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Division 1. TABLE 8 showing the results of the Bacteriological _ 




















































































Bacterlo- - ; Viet Gane 9. 
logical 
Examination 4 : : : 
obthe DESCRIPTION OF THE SAMPLE. | Number et B. et (or iment coli- 
RiverThames like microbes) in 1 ¢.c. 
and Thames 
Mstuary. zh 
Time of Collection. 1 10 100 | 1,000} 10,000 | 100,000 
No. - Other Details. | 
Hour. | Day. | Month.) Year. Se Tee | oa | anaes nn 
| } 21 | 4 1903 | BARKING CHEMICAL EFFLUENT - + 
2 30 4 £ yt sy alttadey ye Eiaitico dre mh 
3 |, 20 5 dye |e idattone: & oxepdrtto. tiles . je 
| 
| | 
4 21 5 a - (litto - - ditto - - + @ 
| | 
5 25 | 5 3 - ditto = - ditto : =a . +2 
| | E 
6 | 26 Dhow! - ditto - - ditto - - : + 
| | | 
7 1 6 4.) |e ditto, mee scatter a | - 
| | | . 
S | TD) Ben} a vsimot | teu 60 ae enaclabe Mi | | +9 
} s | : 
thon atl | a 
9 | 18 PBS Lo Ge) fone dition aS ates br | a 
| \\ | Ph | q 
i0 TO Cahs: 6.0 eaten o ditho = Saeeaee ne Ane | a 
. | | . | q 
| ) J 
] | 29 4 CROSSNESS CHEMICAL EFFLUENT | ) $f = i 
2} Cd ae A, | - ditto - 5 (alii) - oa | | | ates 
| | . i 
Be | 27 5 a i= ditto - - <litto - eal | | 
| | q 
| | | . ; 
4 Wy) IBN gis he adit 6Fars | Siecle ied | | 
{ | t 
| i] | i] b, 
5 | 12 Go| es | - ditto - = ditto - - | + 
} | : 
| 
6 | 18 6 | a SCL LO m= - ditto = e | 
| 
| 




















Average results. A fair estimate would seem to be at least 
100,000 coli-Jike microbes p2rc.c. 
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Hxamination of Crossness and Barking Chemical Effluents. . Division I 
3. 4, — Baeterio- 
; ene logical 
Ubiel Hological Charactedy of B. Enteritidis Sporogenes test. teehee 
the strain of B. Coli present in the number Number of spores of B. enteritidis sporogenes (Klein’s of the 


“enteritidis change” in anerobic milk cultures). 


: RiverThames 
Cultures heated to 80° C. for 10 minutes, 


specified in Col. 2. 
; and Thames 





















































2 bed ed Estuary. 
Gas. Indol. (a) Acidity. 1 10 100 1,000 | 10,000 | 100,000 
(Gelatine (6) Clot. 
‘¢ shake ” (Broth (Litmus milk cultures, 
cultures, beige 5 days at 37° C.) 7 ane Aa a parent irae 
24 hrs. O07) ae sees eee I ee Ot 001 0001 00001 
at 20° C.) (a) (b) C.c. Ce. Gc. we.e. C.c. G.c. | 
L ———— Se ee ee BB Oe Oe eee ces i 
+ ~ + - + - lf 
+ - ite + + ~ a} 
} 
+ -- a j 4+ uy | 
i 
+ + : + | + " | 
{ ; 
+ + + + + - Hh 
if 
+ +f 4 . e - ii 
i 
+ ~ + + > - | 
+ + + + + - i 
H 
| | i 
+ + - + | 4 - } 
- + + + | + _ | it 
i 
+ 4 of 43 + = | : 
| } 
+ - Sy + ‘ = 
| i 
aS SE i | =f tg == i 
i: 
| | i 
| i 
F = Sis | + oh = i 
| | 1 
+ + + + + - i 


12 out of 16 positive in all respects. 
2 gave no indol reaction. 
2 failed both as regards indol and clot. 


A fair estimate would seem to be between 100 and 1,000 spores 
of B. enteritidis sporogenes per c¢.c. 
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Section [II1.—7The biological qualities of the Barking (Northern outfall) and Division I. 
Crossness (Southern outfall) chemically precipitated sludge. Bacterio- 


logical 
Examination 

3 , i j the 
The sludge is carried out by sludge steamers and deposited in Barrow Payer nth 


Deep. The amount per week is 50,000 tons. and Thames 
: Estuary- 
The results are shewn in Table 4. 


Excluding sample 2’ the number of B. coli varied from 1,000,000 to 
10,000,000,000 per c.c. 


Excluding sample 2’ the number of spores ef B. enteritidis sporogenes 
was extremely high and varied from 10,000 to 100,000 per c.c. 


I am unable to explain the reason why sample 2’ yielded such apparently 
anomalous results. 


The sludge, therefore, considered from the bacteriological point of view, is 
extremely foul. 


The coli-like microbes isolated were in every case, with regard to the tests 
employed, indistinguishable from the typical B. coli of the human intestine. 
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Division I. TABLE 4 showing the Results of the Bacteriological 











‘Bacterio- ih 3, 
logical 
Examination 
of the 
RiverThames DESCRIPTION OF THE SAMPLE. 
and Thames 
Estuary. 


Number of B. Coli (or 





gas-forming coli-like microbes) 





























Time of Collection. in 1 ee. | 
No. Other Details. 
Hour. | Day. | Month. Year. 
1h yi 21 4 1903. | Barking.—Sample of sludge taken to sea | Ten million - — - - -4 
| by s.s. “Barrow” from Northern out- 
fall. 
2 Zoe 4 > Barking.—Sample of sludge from Northern | One hundred million - — - | 
outfall. 
3 30 | + Barking.—Sample of sludge from Northern | One thousand million - - 
outfall. 
4 1 5 mi Barking.—Sample of sludge from Northern | One hundred million — - - 
outfall. 
I! 29 4 t Crossness.—Average sample of sludge sent | Ten thousand million — - 4 
to sea from Crossness per 8.8. 
“ Barking.” 
27 | 29 4 09 Crossness.—Average sample of sludge sent | See Remarks - - -' 


to sea from Crossness per 48.8, 
“Belvedere.” 


3} 6 





5 Ps Crossness. Average sample of sludge sent | Ten million - - - - | 
to sea from Crossness per §&.5. 
“ Barking,” a.m. tide. 
41 6 5 pe Crossness.—Average sample of sludge sent | One million - - - - 


to sea from  Crossness per s.s. 
“Barking,” p.m. tide, 
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Examination of Barking and Crossness Sludge. 





3. 


Chief Biological Characters of 
the strain of B. Coli present in the 
number specified in Col. 2. 





| 





| Number of spores of B. enteritidis sporogenes 





4. 


B. Enteritidis Sporogenes test. 


(Klein’s ‘‘ enteritidis change” in 
anerohic milk cultures). Cultures 
heated to 80° C. for 10 minutes. 






































(a) Acidity ) 
Gas. indal (b) Clot. 1 10 100 1,000 | 10,009 | 100,000 
(Gelatine pie: (Litmus milk | 
‘shake ” ee cultures, 5 days; | Nine or 
cultures, Bd aelat at 37° C.) ie 
at 20° C \| 37°C.) 1 1 | 01 | -001 | -0001 | -00001 
GC. \ Ge. bh Oee) cece Ce. C.c. 
| (a) (6) | 
5 La Oa & ei 
+ + etal ae 4 | - 
| | 
| | 
3h + ee + ieee | 
* | 
+ + > + + 
| 
+ + + + | a 
| 
a + 4 4 + 
- - See Remarks - - -{|- - - See Remarks - 
+ + + + + 
| i 
+ + - ~ | + - 
{ 
| | | 





i we 


ata 








REMARKS. 


This sample (Crossness sludge 
No. 2,) was very liquid and 
strongly alkaline. It yielded 
negative results as regards B. 
coli and B. enteritidis sporo- 
genes. The sample was re- 
examined but with similar 
results. Iam unable toexplain 
this seemingly anomalous 
result. 


Division LI. 





Bacterio- 
logical 
Examination 
of the 
RiverThames 
and Thames 
Esuuary. 
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Section 1V.—The condition of the River Thames at high and low tide at Division t. 


Barking, opposite the Northern outfall. Bacterio- 
ogic 
Examination 


wi Keon nnens rast of the 
Following the course of the river, Barking is about 12 miles below London po mhemes 


Bridge and about 2 miles above Crossness. and Thames 
stuary. 





The results of the bacteriological examination of the River Thames at | 
this point are shewn in Table 5 and Diagrams 5 and 6. 


The results may be summarised briefly as follows :— 


ihe ee et Pe eee a A fair estimate would seem to be about 100 
Re ee aibroth test. - (+ ‘01 cc.) to 1.000 (+ ‘001 c.c.) per cc. 
a results varied from 1 to 100 per c.c. At 
Heh tine) least’? 10 YER Pet) ¢.c.) ‘but less thani(100 
B. enteritidis sporogenes test (— 01 cc) would seem to be a_ fair 
estimate. 


The river at this point might fitly be described as sewage diluted about 
100 to 1,000 times. 


The strains of B. coli isolated from the different samples were, as regards 


- the tests applied, nearly always typical. Thus 22 out of 24 microbes were 


positive in al] respects. The remaining two coli-like microbes failed as 
regards indol formation and clotting of milk. 
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Bacterio- 
logical 
Examination 
ot the 
Riverfhames 
and ‘Vhaines 
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TABLE 5 showing the Results of the Bacteriological Examination of Thames Water at Barking. 


DESCRIPTION OF THE SAMPLE. 





ile 





























2. 


Number of B. Coli (or gas-forming coli-like 


microbes) in | ¢.e. 

























































Time of Collection. iui 10 100 | 1,000} 10,000 , 100,000 
| 
No. | eT = arcs Other Details. ~-- 
| 
| 2 : , ¢ 0000 
Hour. | Day. Month. | Year. | } } ue eke pia! 1 
| | : CCl | WO.Cann Gre, mime acs C.¢. Cc om 
| 
| 
1 | 26 2 1903 | Thames water at Barking - 1 z 
High tide. 
2 26 yy es Thames water at Barking > ae = 
Low tide. | 
3 4 3 53 Thames water at Barking | ae _ 
| High tide. 
4 4 3 Hs Thames water at Barking I es a 
Low tide, 
5 12 3 a Thames water at Barking - + a 
High tide. 
6 12 3 i Thames water at Barking - + ~ 
Low tide. 
a 19 3 at Thames water at Barking - + ~ 
High tide. 
8 19 3 3 Thames water at Barking - + - 
Low tide. | 
9 27 3 5 Thames water at Barking - | -| = 
High tide 
10 27 3 ed Thames water at Barking - + = 
Low tide. 
11 31 3 ” Thames water at Barking - =f = 
lich tide. 
12 31 3 $3 Thames water at barking - + = 
Low tide. 
13 17 4 Ph Thames water at Barking + rz 
/ High tide. 
14 | 17 4 a Thames water at Barking ok = 
Low tide. 
15 21 eae ie es Thames water at Barking - + - 
High water. f 
16 21 4 Bh Thames water at Barking 2 a = 
Low water. 
17 30 4 ty Thames water at Barking E dl a 
High tide. 
18 30 4 53 Thames water at Barking 2 ae = 
Low tide. 
19 5 5 a Thames water at Barking - 
High tide. 
20 5 5 * Thames water at Barking - 
Low tide, 
21 12 5 $5 Thames water at Barking - 
High tide. 
22 12 5 PA Thames water at Barking - 
Low tide. 
23 19 5 5 Thames water at Barking - 
High tide. 
24 | LOM 5 m Thames water at Barking - 
. Low tide. 



















Average results. 





| ‘ 
Alout 100 to 1,000 coli-like microbes per 
c.c. would seem to be a fair estimate. 








samples Collected in Midstream at High and Low Tide opposite Northern Outfall Sewage Works. 


Division L 
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nief Biological Characters o umber of spores of B. enteritidis ey eee . } RiverT'} : 
ne strain of B. Coli present in the | sporogenes (Klein’s ‘‘ enteritidis + =Greenish-yellow fluorescence. and Thais! 
number specified in Col. 2. change ” in anzerobie milk eul- L.P.M.=Lactose, Peptone, Milk. a) Estuary, 
tures). Cultures heated to 80° = : 
C. for 10 minutes. + =Gas, acid and clot. J 
| Ponta i : a R ei 
(a) Acidity. | Seerminciati 
Gas. Taitot (b) Clot. 1 | 10 | 100} 1,000 | 10,000: 100,000} 1 | 10 | 100) 1,000 | 10,000 | 100,000 
felatine | jn “y (Litmus 
shake” (Broth milk eul- | | 
Sitares cultures, | tures, 5 days at eas = Ge DRIES WE = 
> | 5 days at m0 
4 heurs y at 37° C.) Lg tom 
5 20° C.) 37° C.) 1 1 | 01 | ‘001 | ‘0001 | 00001 "1 | O01) ‘O01 | OvOl | C0001 
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92 out of 24 positive in all re- 


‘pects. 
2 failed both as regards indol 
and clot. 


iM \ 


\ 











The results varied from 1 to 100 
ere.c. Probably a fair estimate 


P 
would be at least 10 (+ ‘1 c¢.c.), 


but less than 100 (— ‘Ol ¢.c.) per 
c.c. 





Both tests considered toyether 
a fair estimate would seem to be 
about 100 (+ ‘01 ec.) to 1,000 
(+ ‘001 ¢.c.) per c.c. 
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Division I. 
Section V.—The condition of the River Thames at high and low tide at Bacterio 
Crossness, opposite the Southern outfall, Examinatiew 
of the 


: : . m RiverlThames 
Following the course of the river, Crossness is about two miles below an ane 


Barking. tts 


The results of the bacteriological examination of the River Thames at this 
point are shewn in Table 6 and Diagrams 7 and 8. 


The results may be sumnaarised briefly as follows :— 


B. coli test - - - -) About 100 (+ ‘01 cc.) to 1,000(+ ‘001 c.c.), 
Lactose-peptone milk test | but more often 1,000 than 100 would seem 
Neutral red broth test. - -) to be a fair estimate. 


At least 10 (+ ‘1 ce.) but less than 100 
B. enteritidis sporogenes test (—-01 cc.) per c.c. would appear to be a 
fair estimate. 


The results were not dissimilar from those obtained at Barking, but on 
the whole were still less satisfactory, 


The strains of B. coli isolated from the Crossness samples were, however, 
less typical than those isolated from the Barking samples. Eleven out of 
18 microbes reacted positively as regards all the tests used, two (otherwise 
typical) gave no indol reaction, three (otherwise typical) gave no clot in 
milk culture, two failed both as regards indol and clot. 
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DESCRIPTION OF THE SAMPLE. 






































Number of B, Coli (or gas-forming coli- 


TABLE 6 showing the results of the Bacteriological Examination of Thames water at Crossness. . 





2. 







like microbes) inl ¢.e. 





ETRE 


Average results. 




































10 | 100 | 1,000} 10,000 | 160,000 








Time of Collection. 1 
No. Other Details. 
? 1 1 ‘Ol | 001 | -0001 | -00001 
Hour. Day. pas one CiC. 0) OC. CRs| EC. Crm ancut, c.c. C.C. 
1] 24 2 1903 Thames water at Crossness + - 
High tide. 
2 3 3 te Thames water at Cressness a ~ 
High water. 
3 3 3 e Thames water at Crossness oe ms 
} Low tide. 
4) 4 10 3 "5 Thames water at Crossness + = 
i High tide. ‘ 
t 
ii 
| 5 10 3 ae Thames water at Crossness - & 
i Low tide. 
i 6 ily 3 be Thames water at Crossness is fi 
i Low tide. 
| 24 3 re Thames water at Crossness = = 
' High tide. 
8 24 3 a Thames water at Crossness + 2 
Low tide. 
| 9 3l 3 m Thames water at Crossness + = 
: High tide. 
i] 10 31 3 >; ‘Thames water at Crossness + S 
i) Low tide. 
| 1] 21 4 a Thames water at Crossness + = 
! High tide. | 
ait 
| 1g, 9] i AS Thames water at Crossness ot. 2 
Low tide. 
13 23 a as Thames water at Crossness = - i 
High tide. 
14 28 4 Ee Thames water at Crossness + ~ 
Low tide. i 
15 5 tat ee Thames water at Crossness + - {i 
Heh tide. 
| 
i 
16 ce 4 4 Thames water at Crossness + = P 
| Low tide. } 
17 2 4 ve Thames water at Crossness + - t 
High tide. $ 
18 12 4 ats Thames water at Crossness + _~ - 
Low tide. “| : 


About 100 to 1,000 but more often 1,000 


than 100 coli-like microbes per ¢.c. would 
seem to be a fair estimate. 
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Samples collected in Midstream at High and Low Tide opposite Southern Outfall Sewage Works. Division I. 
Bacterio- 
5 ERIS ana ee e 
3. 4, | 5. 6. logical 
B. Enteriadis Sporongenes test. N.R. = Neutral Red Broth test. } saa e 
Chief raga Mt ote e Number of spores of B. enteritidis | + — Greenish-yellow fluorescence. { Hiner ee 
the strain of B. Coli present in the sporogenes. (Klein’s “ enteritidis ee : and Jhames 
number specified tn Col. 2. change ” in anerobic milk cul. |¥-P.M.=Lactose, Peptone, Milk test. | Estuary. 
tures). Cultures heated to 80° + = Gas, acid and clot. 1) 
C. for 10 minutes. 
REMARKS. 
(a) Acidity. 
Gas. (6) Clot. 1 | 10 | 100} 1,000 | 10,000} 100,000 | 1 | 10 | 100 1,000 | 10,000 | 100,000 
Gelatine | Idol. (Litmus 
“shake” | (Broth milk cul- 
cultures, cultures, | tures, 5 days 
24hours | °fays at | at 37°C.) Pe . 
t 20° C.) 37° C.) . 1 1 | -01} -001 | 0001} -00001 | 1 | +1! -01} -001 0001 | -00001 
” ; €.€.|€.C.)€.c.] cc. | ce. CC, CoO) Cent G6. 1 O60. G.: Ge: 
| (a) (b) 
+ + + = Sees + - L.P.M. 
ae es + ae + - 4: ~ N.R. 
as + + + +} = + = N.R. 
a 23 a - pals + - j|L.P.M 
+ + + - +} - + set EePM ¥, 
’ 
+ + + “ +] - | + - N.R. 
a * + * a : * =) LPM: 
+ fe + + +] = + = dan eM) 
+ + af = Sih F = N.R. 
* 2 ae ra ee + i Wp 
+ + + a + = PM: 
# =~ + + + | - + -) | LPM. yf 
+ SF So aa Soe = stat | a IAN ; 
+ a = + +] - Gi ~ N.R. : 
+ + a = a fe Sa ee ss - |L.P.M. 
+ + ae + dina ee a ~ | TPM. 
et . 4 7 Bae es a ~ N.R. 
4 + cy oF a Ds f ~ N.R. 
a 


1 out of 18 positive in all re- 
cts. 

gave no indol reaction. 

gave no clot in milk culture. 
failed both as regards indol and 


Je 


At least 10 (+ ‘1 ee.) but less 
than 100 }(-°01 ¢.c.) per ¢.c. would fair estimate 


seem to be a fair estimate. 


Both tests considered together, a 
would seem to be about 
100 (+ 01 cc.) to 1,000 (+-001 €: G3); 
but more often 1,000 (+ -001 ¢. ce.) than 
100 (+ °01 ¢.c.) per ee. 
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Section VI.—The condition of the River Thames at high and low tide at Division I. 


Purfleet. 


Purfleet is about five miles below Crossness. 


The results of the bacteriological examination of the River Thames at 
this point are shewn in Table 7 and Diagrams 9 and 10. 


The results may be briefly summarised as follows :— 


B. coli test - - - 
Lactose-peptone milk test 
Neutral red broth test 


About 100 ( +01 cc.) to 1,000 (+ 001 c.c.) 
per ¢c.c. is a fair average statement. 


pegs Usually at least 10 (+ ‘1¢.c.) but less than 
B. enteritidis sporogenes test | 100 (— 01 cc). 

Speaking in general terms the results were very similar to those 
obtained at Barking and Crossness. Certainly it could not be said that the 
river at Purfleet showed any definite signs of improvement from the bacterio- 
logical point of view. 


As regards the coli-like microbes present in the samples of Purfleet 
water, 21 out of 32 microbes yielded positive results with all the tests em- 
ployed. One (otherwise typical) gave no indol reaction, two (otherwise 
typical) gave no clot in milk culture, eight failed both as regards indol 
anj clot. 
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i “I f 
Division I. Table 7 showing the results of the Bacteriological 
Bacterio- ] > 
logical k J 
Examination 
of the : 
RiverThames : ee Number of B. Coli (or gas-forming coli- 
Beier DESCRIPTION OF SAMPUHE. ike aicrober) Foe 
| 
Time of Collection. 1 10 100 | 1,000} 10,000 | 100,000 
| 
No. Other Details. 
1 il 701 | -001 | :0001 | -00001 
Hour, «},Day. | se eee oe €.C2) |) Co Coal) CaChmmicees c.c. c.¢. 
] 25 2 1903. | Thames water at Purfleet - . + = 
Low tide. 
2 25 2 ys Thames water at Purfleet - - + = 
High water. 
3 4 3 * Thames water at Purfleet - - 4 = 
Low water. 
4 4 3 45 Thames water at Purfleet - - of mr 
High water. 
5 ll 3 . Thames water at Purtleet - - 2 
Low water. 
6 11 3 , Thames water at Purfleet - - | + = 
High water. 
7 18 3 ee Thames water at Purfleet - - | + = 
Low water. 
8 18 E m1 Thames water at Purfleet - =f {| = 
High water. 
9 | 25 3 Ms Thames water at Purfleet - - at = 
Low tide. 
10 £5 3 95 Thames water at Purfleet - - Ae = 
High tide. 
ll 1 4 % Thames water at Purfleet - + = 
Low tide. 
12 1 4 be Thames water at Purfleet - - + - 
High tide. 
13 15 4 ef Thames water at Purfleet - = + 
Low tide. 
14 15 4 = Thames water at Purfleet - - + ~ 
High tide. 
15 22 4 3 Thames water at Purfleet - - + - 
Low tide. 
16 ip 4 5 Thames water at Purfleet - - ; “5 = 
High tide. 
17 29 4 3 Thames water at Purfleet - - + = 
High tide. 
18 6 5 is Thames water at Purfleet - - -- - 
Low tide. 
19 6 5 ie Thames water at Purfleet - - ze - 
High tide. 
20 8 5 3 Thames water at Purfleet - - os - 
Low tide. 
21 8 5 mS Thames water at Purfleet - : + - 
High tide. 
22, 13 5 35 Thames water at Purfleet - - +} - 
Low tide. 
23 13 5 AF Thames water at Purfleet - - + - 
High tide. 
24 15 5 + Thames water at Purfleet - - + - 
Low tide. 
25 20 5 5 Thames water at Purfleet - - + - 
High tide. 4} 
26 20. 5 3 Thames water at Purfleet - - a = 
Low tide. : 
27 23 5 FA Thames water at Purfleet - - oF - 
High tide. 
28 23 5 3 Thames water at Purfleet - - + - 
Low tide. 
29 27 5 oh Thames water at Purfleet - - + - 
High tide. 
30 27 5 Thames water at Purfleet - - + = 
Low tide. 
3l 5 6 ‘5 Thames water at Purfleet - - a = 
Hivh tide. 
32 10 6 Re Thames water at Purfleet - - ' sip = 
Low tide. : 
33 10 6 oe Thames water at Purfleet - - + = 
High tide. 




















Average results. The number of coli-like microbes varied 
from 10 to 10,000 per c.c. About 100 
to 1,000 but more often 1,000 than 1% 
is a fair estimate. 


Do 


xamination of Thames Water at Purfleet. 
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Bacterio 
oe 4. 5. 6. logical, 
B. Enteritidis Sporogenes test. ae 
| : 8) 1e 
Chief Biological Characters of Number of spores of L. enteritidis | .N.R. = Neutral Red Broth tesv. RiverTham 
Re ctrain of B. Coli present ter thes ¢ pice (Klein s hairy: + = Greenish-yellow fluorescence, and Thame 
; Z change” in anzerobie mili ' S : 
number specified in Col. 2. cultures). Galtures hes tak ionic Lei ec ee ie ¥ ilk test. \ Estuary 
80° C. for 10 minutes. Wl, wath chot tay hetaatan a ce 
a eee. paaraley Shab , REMAEKS. 
(a) Acidity. 
Gas. (6) Clot. 1 | 10 | 100} 1,000 | 10,000} 100,000 | 2 | 10 100 1,000 | 10,000 | 100,000 
Indol. (Li tmus | 
(Gelatine (Broth al | 
“shake ” fe milk cul- 
cultures, | © days a ae 5 ane a | Ss : 
at 37° C. 
PoC) a7) 1 | +1} -01) -001 | 0001 | 00001 | 1 | 1) 01 | -001 | -0001 | -00001 
' C.Cal/C.CriC.C: |) C:C. 41) CC. ClOl HGRCa Cra CaGs C.C, Cit, €.¢. 
(a) | (0) | 
: Bs) 
a | | mea ipee sat le | eee PNR: 
- a is +] - + - N.R 
+ + | + #5 * ot a Rhee: 
ae re + 3 = Ie + - |L.P.M. 
+ + ~ +} - + =. N.R. 
+ + + | +] - | + = N.R. 
+ + iP + ~ es - {L.P.M. 
: | | 
+] - sei aM | | 
+ + + + +|- - = Nun 
BY = + . a ee | Bs +. PNR, | 
| | 
+ | a + Sls + Se W]e Be 
4 oe sol gi | + - |L.P.M.| | 
. z. 7 as re Le = He NER 
+ ~ 4 - |+]- 4 Bae Re | 
4 = as oes Nes loladk 2 REP NE 
te alae ie [= | 2) ea, DME 
+ + + + | +] - + - |L.P.M | 
aE + + ae +] - | + = | N.R. | 
+ + : = 4} - + - | N.R. | 
# ae id e | / # Beware. 
| | 
+ + + + + |e . | jo o+ - Fi Ga 
a = 2b = agin UP cis | | - IL.P. 
+ + oS + oe Ron | | a ees ee | 
a ae oe a8 + - | . z = IN SE 
| , 
a | + + a + ae | ~ _ N.R. 
| { 
a + + oS 5 oe ee | + = N.R. 
f | 
+ 28 om, = ee eS + - 1. PEM. 
ae + 2 a5 + — Ee = Lees 
ah + =e + ao = | at | = N.R. 
+ + che 4 are les sf | a N.R. J 
+ ae +. x -+ as _ Gee 
=e = Bt = + = =f = 1h, Poe, 
af - + = se Wl Se Lina Nas 
. Phe eee 
21 ont of 32 positive in all re- The results varied from 1 to 100 Both tests considered together a fair 
ts, erc.c. Buta fair statement would statement would seem to be about 100 
1 gave no indol reaction. e at least 10 (+l e.c.), but less (+01 ¢.¢.) to 1,000 (+ ‘O0L c.c.}, but 
2 gave no clot in milk culture. than 100 (— 01 ¢.e.). more often 1,000 than 100. 
‘8 failed both as regards indol and 
clot. 
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Section VII.—The condition of the River Thames at high and low tide at paranon 5, 





ri 

Gray Ss. Bacterio- ; 

Calne 4 

Grays is about five miles below Purfleet. vet iba 4 
rei hames. a 

: 3 ; : ; é s Ny 

The results of the bacteriological examination of the River Thames at ” Estuary. i 
Grays are shewn in Table 8: and Diagrams 11 and 12. i 
The results may be briefly summarised as follows :— I 

ti 

Varied usually from 10 (+ ‘1c¢.c.) to 100 HE 

B. coli test - ; pate - (+ ‘01 c.c.) to 1000 (+ ‘001 c.c.) per c.c. a 
Lactose-peptone milk test. - Over 100 but less than 1000 is a fair aver- He 
Neutral red broth test- *  - age statement. The neutral red broth test in 
\ gave, however, somewhat higher results. ie 

i 

ee ee | Jina, { Varied: usuallyseirom' 71 (+ 1 ¢.¢.),to 10 hh 
ie rpeenes test | (+ ‘Le.c.) per ¢.c., but more often 10 than 1. i 
The results were appreciably better than at Purfleet, although the river i 
water even at Grays (10 miles below the Crossness outfall) is decidedly iW 
impure. le 
i 

An analysis of the biological characters of the coli-like microbes shows that \ 
24 out of 36 were positive in all respects. Five (otherwise typical) gave no i 


TS 


indol reaction, five (otherwise typical) gave no clot in milk culture, and only 
two failed both as regards indol and clot. , 
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Division I. 





TABLE 8.—Showing the Results of the Bacteriological 








Bacterio- it 
logical 
Examination 
of the x 
RaverThamces DESCRIPTION OF THE SAMPLE. 


and Thames 
Estuary. 





Time of Collection. 


























No. 
Hour. | Day. | Month.| Year. 

] Noon 25 2 1903. 

2 6 p.in 25 2 a 

33 4 a.m. | 4 3 33 

4 |} d5am | 4 3 a 

5 | 6 a.m 1] 3 a0 

6 | 6 pm. ll 3 of 

i | 4.30 pm. | 18 3 os 

Sal 10am. | 18 3 49 

9 | lla.m. | 28 F 3 he 

10 | 5.30 p.m. | 28 3 ri 

1] - | 1 4 3 

Ae - i i is 

13 - 15 4 in | 
14 | 2 15 4. » 

15 _ 92 4 & 

16 2; 22 t H 

17 - | 29 + ‘ | 
18 Z 29 Al at 
19 een . 

20) : 6 5 ania 
21 = 8 3) 5 

22 2 8 5 o 

nm Dare CM hae ae re 
24 2 13 HS) : 

25 Soy ae la Lek 
26 ie eo 4 5 a 
27 = 20 5 a 

28 2 20 5 i, 

29 e 2] 5 is 

30 . 21 5 ai 

31 2 27 5 5 

32 — 27 5 Bs 

33 = 3 6 RF 

34 - 3 6 Be 

35 - 10 6 % 

36 - ee 3 G 

















Other Details. 


Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Phames water at Grays 
Low tide. 


| Thames water at Grays 


High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 


| Thames water at Grays 


Low tide. 


_ Thames water at Grays 


High tide, 


Thames water at Grays 


Low tide. 


Thames water at Grays 


Half flood. 

Thames water at Grays 
Half ebb. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 


Thames water at Grays. 


Half flood. 

Thames water at Grays 
Half ebb. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
Half flood. 

Thames water at Grays 
Half ebb. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
High tide. 

Thames water at Grays 
Low tide. 

Thames water at Grays 
Half flood. 

Thames water at Grays 
Half ebb. 


Average result 





2. 


Number of B. Coli (or gas-forming 
coli-like microbes) in 1 ¢.e. 








1 10 100 | 1,000} 10,000 } 100,000 




















“Varied usually from 10 (+ ‘1 ce., 


1 “il ‘Ol | -OOL | *0001 | ‘00001 
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to 100 
(+ ‘01 c.c.) or 1,000 (+ ‘001 ¢.c.) per e.c. 
over 100 but less than 1,000 coli-like 
microbes per c.c. is a fair average state- 
ment. 


Ixamination of Thames Water at Grays. 


3. 


Chief Biological Character of 
1e strain of B. Coli present in the 
number specified in Col. 2. 





(a) Acidity. 























4. 

B. Enteritidis Sporogenes Test. 
Number of spores of B. enteritidis 
sporogenes (Klein’s ‘‘ enteritidis 
change ” in anverobie milk 
culture). Cultures heated to 
80° C. for 10 minutes. 





5. 


N.R. = Neutral Red Broth test. 
+ = Greenish-yellow fluorescence, 
48 hours at 37° C. 
L. P.M. = Lactose-Peptone milk tests. 
+ = Gas, acid, and clot. } 







































































REMARKS. 


Gas. aay (d) lpi 1 | 10 | 100} 1,000 | 10,000} 100,000 |; 1 | 10 | 100] 1,000 | 10,000] 100,000 
gazes | (Broth | mile cul 
tours |[5,tays at | “ata OS | 
Ed Red ead etc ed Oa ee 
(a) | (0) | 

ae - oe m take = + |} — |L.P.M. 

a 2 oe Ss Oe od : a ec alia PPA 

af - a ay i + | - |LP.M. 

an + = a = + |-L.P.M. 
+ - + + +] - +i NR. 

+ + + aa +] - F = L.P.M. 
+ 3 as ee oe + | - |L.P.M. 

+ + + + + | = RMA Ge ; 
+ + + + + | = eos PUN: | 

+ ~ + | + | +] - + - | NR. 
+ + ee |e | + arate 
+ Aa uae. ray es ¥ sh LE 
=e 2. au u stem ene oa = N.R. 

a Lik 3 sh BA at a | + ~ N.R. | 
| - a | | EE PM | 
i £ oa coe Pap ad Pee TPM. | 
be us £ a £Y OFS a = pL.P.M 

, oe ee Be | shes pele ER 

+ | + + - | + : T= fy ei de 

ae bt + + + | = | *f 5 N.R, 
a bi Eieide Se. | #1 = (LPM. 

= BS be fs J | + =) MESPAM, 
a i: + +] - - | NLR 

ae Re eS i mae 06 
+ + + + | +] - $e fe 

+ - | 4+ + $e | + . NUR 
"4 Va See yeah ol ae Nea ee 

“4 sae sae: | PN eee oe 

+ - + + aes | + 7 N.R 
+ + + |+ | - | + = NR. | 
a ee ee tee LPM 

A id “or Pe ant | | 4 Pa 
+ + + ey ae | 2 | a ol 
+ + a ees oe | + = oy, JN Et 
A i ee Se | ie a a 5 

+, + + = + |= | | 





24 out of 36 positive in all respects, 
8 gave no indol reaction, 5 gave 
no clot in milk culture, 2 failed, 
_ both as regards indol and clot. 











Varied usually from 1 (+1 ¢.c.) to 
10 (+'1lec.c.); but more often 10 
than 1 per c.c. 


Both tests considered together a fair 
estimate would seem to be about 
100 (+01 ¢.c.) to 1000 (+ ‘001 ec.). 
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Section VIII.—The condition of the River Thames at high and low tide at Division 1. 





Mucking. Bacterio- 
logical 
gle) O14 5; Examinatic 
Mucking is about 10 miles below Grays. ceria’ 


RiverThames 


4 3 * ¢ ; . and Thames 
The results of the bacteriological examination of the River Thames at “Estuary. 
Mucking are shewn in Table 9, and Diagrams 13 and 14. 


The results may be briefly summarised as follows :— 


Varied from 1 (+ 1 cc.) to 10 (+ ‘1 ¢¢.) to 
B. coli test - § - t | . , 
Lactose-peptone milk test - « LOG (+ 01 Gc) per 6.¢ boats BO (ek 
Pe hearth tosh : | c.c.) would seem to be a fair estimate of 


the average number. 


TR ED . : ( Varied from 1(+ lec.) to10 (+ ‘1¢c), 
ee Ser opceetes test | but much oftener 1 than 10 per c.c. 


The results were decidedly better than at Grays, and indeed the bacterio- 
logical condition of the River Thames at Mucking was very similar to that 
found in the upper reaches of the river, namely, at Sunbury and Hampton. 
Except that at Mucking the spores of B. enteritidis sporogenes were 


more numerous, and the coli-like microbes less abundant than at Sunbury 
and Hampton. 


Apart from the chemical constituents of the respective waters, the Thames 
water off Mucking lighthouse would seem, on the basis of the bacteriological 
results, as suitable for waterworks purposes, as in the neighbourhood of 
Sunbury and Hampton. 


As regards the coli-like microbes, 16 out of 26 were positive in all respects. 
‘Two (otherwise typical) gave no indol reaction, two (otherwise typical) gave 
no clot in milk culture, six failed both as regards indol and clot. 


At) 
















































































it Division I. TABLE 9 showing the Results of the Bacteriological 
et Bacterio- 1 <a Sie 2 ——- 
ae logical ; vy 
ihe Examination 
q: of the 
I vii RiverThames : ' 
a: and ‘thames DESCRIPTION OF THE SAMPLE. a ED Colo ae 
He eiuairye i-like microbes) in | ¢.c. 
pga Time of Collection 1 10 100 | 1,000} 10,000 | 100,000 
aio No, Other Details. 
testy Hour. | Day. | Month.; Year. : } 01 | -001 | -0001 | 00001 
ae Cc.9| 6.¢ | Ce eeme eset c.c. 
He 1 4 3 1903. | Thames water off Mucking + - 
if: Lighthouse. Low tide. 
1 2 4 3 ¥ Thames water off Mucking + - 
Lighthouse. Tigh tide. 
angi 3 11 3 % Thames water off Mucking + - 
‘ie Lighthouse. Low tide. 
hy 4 ll 3 5 Thames water off Mucking = =: 
gli Lighthouse. High tide. 
ne 5 18 3 ns Thames water off Mucking ee s 
ie Lighthouse. Low tide. 
ik 6 18 3 A Thames water off Mucking | + 2 
I Lighthouse. High tide. 
jth 7 25 3 e Thames water off Mucking + - 
as Lighthouse. Low tide. 
$i 8 25 3 ” Thames water off Mucking | + - 
iy Lighthouse. High tide. : 
| 9 1 4 9 Thames water off Mucking a8 - 
Lighthouse. Low tide. 
10 1 3 3 Thames water off Mucking + ~ 
Lighthouse. High tide. | 
ll 29 3 ep Thames water off Mucking | + - 
Lighthouse. Low tide. 
12 29 3 7; Thames water off Mucking an - 
Lighthouse. High tide. 
13 6 5 2 Thames water off Mucking + - 
Lighthouse. Low tide. 
14 6 3 A Thames water off Mucking + - 
Lighthouse. High tide. 
15 13 @ a Thames water off Mucking + - 
| Lighthouse. Low tide. | 
16 13 3 ke Thames water off Mucking + - H 
Lighthouse. High tide. 
17 20 3 * Thames water off Mucking 4 - 
Lighthouse. Low tide. 
18 20 3 =f Thames water off Mucking + - 
Lighthouse. High tide. 
19 27 3 i Thames water off Mucking + = 
Lighthouse. Low tide. 
20 27 3 a Thames water ot Mucking; + - 
Lighthouse. High tide. 
21 3 6 ¥ Thaines water off _Mucking oF - 
Lighthouse. Low tide. 
22 3 6 F Thames water off Mucking af = 
| Lighthouse. High tide. 
23 10 6 _ Thames water off Mucking + = 
Lighthouse. Low tide. 
24 10 6 +3 Thames water off Mucking | + - : 
Lighthouse. High tide. 
25 17 6 és Thames water off Mucking + - y 
Lighthouse. Low tide. 
26 17 6 5 Thames water off Mucking + = 
| tata Lighthouse. High tide. 
| } 








Average results. out 10 (+ *1)¢. 
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Examination of Thames Water off Mucking Lighthouse. Division I. 
J : 
re -  Bacterio- | 
es Ls logical 
B. Enteritidis Sporogenes test. Pa re : 
Soe Te Eyre N.R. = Neutral r . 
Chief Biological Characters of spe ona: Kel ie os years. + Sorenih colle rameam ey River Thames | 
/the strain of B. Coli present in the P eae Bemee Np tt 48 hours at 37° C and Thames | 
s As i) eer mukK yee } 
number specified in Col. 2. pa es). Dulthres hoataa te L.P.M. = Lactose, Peptone, Milk test. Estuary. | 
80° C. for 10 minutes. ; + = Acid, gas, and clot. 
i 
(a) Acidity. Nile gsy) : 
(b) Clot. 1 | 10 | 100} 1,000 | 10,000] 100,000} 1 | 10 | 100 | 1,000 | 10,000! 100,000 | 
Indol. (Litmus ' 
(Broth milk eul- if 
cultures, | tures, 5 days} ||) 
5 days at | at 37°C.) | 
37° C.) ‘lL | 01} -001 | -0001 | 00001 | 1 | +1 ‘Ol | 001 | 0001 | .00001 i 
Pye (eC: }C.G.1¢.c.!| ec. |' ce. | ee: Velen leat ae | “ee: | ae | ee, ‘ 
(@) | (b) | 
f 
ia . at (ae ey ats BEM, if 
ae he ae | | | | ai a Ibe RP. M. t 
| I 
+ aa ee | + - |N.R. | 
; | | ‘ i 
if ~ 1 >) Raa lg | +/) =) NUR. ; 
| 
a de a8 + + oe | i + - L.P.M. | | 
+ ~ 1) | +| - LPM, : 
+ “ eee be | = | +| NR. t 
q | f 
+ - oe ~ + | - ean ee | N.R. 
a + Sai ae ae + |L.P.M.| 
»* = ‘3 R ser ae | + |L.P.M. 
+ + + + eae OR N.R. 
+ + +f + Se Pe hose NSE 
| | 
ag + ae + oe | + N.R 
e+ + Pye | +] - | saat | i 
D+ . + | - series ty LPM. 
j + fe ye, wes +{ = beets “ey oh Pao 
+ a8 ~ Ae ore lo 5 N.R 
. + + + 1 + | +] - . +{ = | NR 
+ = + - +] - | | - - ijiL.P.M 
7 { 
ae be B = ip = | ED lee Pak NE, 
+ + + + | + ]>= + es Winery | 1 
e+ - a 4 +] = Stee tee se Nite | I: 
. + s ea | at VEER ee me | 1 
+. aE op fers | +) = |L.P.M. | he 
. a a ae oe | / le = N.R. , | ‘ t 
P+ + + | +] - + = N.R | | 
16 out of 26 positive in all Varied from 1 (+ 1c.) to 10 (+ About 10 (+ ‘le.e.) would seem to I) 
pects. ‘1 c.c.) but oftener 1 than 10 perc.c. to be a fair estimate of the average i 
2 gave no indol reaction. number. i 
gave no clot in milk culture. Ny 
‘6 tailed both as regards indol hilt 
nd clot. i 
iit 
q i 
; Hd 
st 
tt 
Bi 
a 
a | 
: i 
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Section IX —The condition of the River Thames at high and low tide at »ivisiow 1. 
the Chapman Lighthouse. Bacterio« 
logical 

: c : : s Examination 
The Chapman Lighthouse is about five miles below Mucking. of the 

RiverThames 

and Thames 


The results of the bacteriological examination of the River Thames at Estuary. 
the Chapman Lighthouse are shown in Table 10 and Diagrams 15 and 16. 


The results may be briefly summarised as follows :— 


As regards the B. coli test, about half the samples 
gave a positive result with 1 cc. and the 
other half a positive result with 10 ¢.c. but a 
negative result with 1 ce The lactose- 
peptone milk and neutral red broth tests 
yielded usually a positive result with 1 c.c. 


B. coli test - - - 
Lactose-peptone milk test, 
Neutral red broth test 








The results varied from no spores in 10 ¢.c. to 

B. enteritidis sporogenes} 1 spore per cc., but usually the result was 

test - - : - | positive in 10 c.c. and negative in 1 cc. (+ 10 
CG); Me Were.) 





The results under the circumstances must be regarded as very satisfactory, 
although it was still possible to show the presence in the water of excre- 
mental bacteria. The difference is striking between the biological quality of 
the River Thames at Purfleet (20 miles higher up) and at the Chapman. 


A point that must not be lost sight of is that part passu with the 
progressive improvement in the condition of the River Thames, the ratio of 
the numbers of coli-like microbes to the spores of B. enteritidis sporogenes 
became altered. That is, the normal great numerical superiority of the 
coli-like microbes became less and less apparent, and in certain of the 
Chapman sampies the spores of B. enteritidis sporogenes were actually more 
numerous than the coli-like microbes. In all probability, this indicates 
the death of the coli-like microbes and tends to disprove the supposition that 
_the improvement in the condition of the river is due merely to dilution or 
sedimentation. 


' As regards the biological characters of the coli-like microbes, 13 out of 19 
_ were positive in all respects. One (otherwise typical) gave no indol reaction, 
one (otherwise typical) gave no clot in milk culture, four failed both as 
regards indol and clot. 
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Division I. TABLE 10 showing the results of the Bacteriological 
Baeterio- ey a i PNT RI 2. 
logical 
Examination 
__of the Number of B. Coli (or gas forming 
pone DESURIPTION OF THE SAMPLE. coli-like microbes) in 1 ¢.c. 
Estuary. 
Time of Collection. | 
LP Eth 00 | 1,000 | 10,000 | 100,000 
| j 
No. Other Details. 7 
Hour. | Day. | Month.| Year. 1 5 or k--001 | “G00. 1 00Hae 
| 6.6.) | ©.0; 4) eae ee: ¢.G: C.. 
1 20 | 4 1903 | Thames water off Chapman - - > (Positive 10 ce.) - : 
Lighthouse. High tide. | | 
y) 21) 4 be Thames water off Chapman - - - - ditto - : 
Lighthouse. Low Tide. | 
3 i 27 4 i‘, Thames water off Chapman - - - : ditto - §f- - 
Lighthouse. High tide. 
4 | Dh 4 a Thames water off Chapman | + - 
| | Lighthouse. Low tide. 
5 5 5 Me Thames water off Chapman + - 
Lighthouse. High tide. 
6 5 | 5 + Thames water off Chapman | + ~ 
Lighthouse. Low tide. 
ii 1354) 5 as Thames water off Chapman of - 
Lighthouse. High tide. 
8 ei? 5 ae Thames water off Chapman at = 
Lighthouse. Low tide. 
9 | perce 5 * Thames water off Chapman - - - (Positive 10 ¢.c.) — - - 
| Lighthouse. High tide. 
10 19 | 5 Kn Thames water off Chapman So = 
Lighthouse. Low tide. 
ll 26 | 5 4, | Thames water off Chapman - - (Positive 10 cc.) — - - 
Lighthouse. High tide. | | 
12 26 5 a Thames water off Chapman | —- - - ditto - . - 
Lighthouse. Low tide. | | 
13 ns 6 ~ Thames water off Chapman - - - - ditto : - - 
Lighthouse. High tide. | | 
| 
14 ig 6 x Thames water off Chapman| - | - - (Positive 10¢ce) - 
Lighthouse. Low tide. 
15 9 | 6 7 Thames water off Chapman | (Negative 10c.c.) 
Lighthouse. High tide. 
16 9 | 6 ai Thames water off Chapman - : - (Positive 10 ¢.¢.) — - - 
| Lighthouse. Low tide. 
t 
17 16 6 rf Thames water off Chapman | + = 
Lighthouse. High tide. 
18 16 | 6 a Thames water off Chapman | + = 
Lighthouse. Low tide. 
19 23 6 ac Thames water off Chapman | + - 
Lighthouse. High tide. 
20 23 6 T Thames water off Chapman | + - |. 
Lighthouse. Low tide. 




















| 
Average results. Less than 1 per c.c. but more than 1 per 
10 c.c. is a fair average statement. 
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Examination of Thames Water at the Chapman Lighthouse. Division L 
|. SP Eee : 
a ry B, 6 abies 
; ovica 
B. <4 is * re > i - . 
Enteritidis Sporogenes Hee N.R. =Neutral Red broth test. Te 
Chief Biological Characters of . rvlgeeieia i te of B. enteritidis + = Greenish yellow fluorescence. RiverThames 
the strain of B. Coli present in the sporogenes (Klein’s “ enteritidis 48 hours at 37° C. apAN Ean 
Rite specified in Col. 2. change” in anzrobie milk L.P.M. = Lactose, Peptone, Milk test, ee. ee 
cultures). Cultures heated to + = Gas, acid and clot. atuary. 


80° C. for 10 minutes. 







































































































| | REMARKS. 
(a) Acidity. | ig 
Gas. Tndol Pring 1 | 10 | 100} 1,000 |10,000 | 100,000 | 1 10 100 | 1,000;10,000 100,000 | 
(Geaees | (Broth | milk eu | | 
cultures cultures, |tures, 5 days, 
94 hours | °,42Y8 8t | at 37° C.). / 
at 20° C.). ay eK Or) ‘L | O01} -001 | 0001} -00001 1 Zi! ‘Ol ‘001 | 0001 | 00001 | 
| C.C, | c.c. | €.c. c.c. c.c. ¢c.C. c.c. | c.c. €.c. c.c. c.c. c.c. 
(a) | (0) | . 
eae \ i pia | 
| } | | | 
A + ee | |= — - (Positive 10 ¢c,) - eR, | 
. . | | 
+ + + + — | - | fii ditto nr - - f+ ~ NERA 
| 
| . | . 
+ x elm ditt. nih sce cede eect ae ath BNE | 
| . | 
ih | | | 
+ i = 45 a has - - ditto - - - | + —- |L.P.M.) | 
| | | | | 
Dy GS 
+ - + - aoa ae - - ditto - - -| + - N.R. | 
| 
+ + - oe | + - NA 
| | 
+ + + + =T - | - (Positive 10 ¢.c.) - -| + - PM. 
ye Pe eh). ditto.’ jak) 12) pe eM 
| | | | 
: # 4 eet Mer ing | edith). RN BT 
ae ae ah — |- | - - ditto - - ~| + unig Nok 
m + We Se ditto. 2 ts LPM 
bee 
be ” uf iP ea ae oH Mio TPM 
| 
of ee ae | a ++ = + = | N.R. 
| { 
| 
+ + + | + — |- - (Positive 10 ¢.c.) - -| + = | N.R. 
| | 
=hii- aat-(Negative.J0.¢.¢.)-..-1.-. |IxP.M,| 
} | | 
Cea | 
2 + oF 4s = 3 Le - (Positive 10 ¢.¢.) - -| + =e ha PME: 
\ | | 
a + = + -|- - - ditto - - Saas - ING ECan 
+ + + + t+) - + ~ |N.R 
- + - + - | -|- - (Positive 10 ¢.c.) - -| + ~ |L.P.M. 
eae 
at “ts es a. AS S = = ditto - - + - L. P.M. 











3 out of 19 positive in all respects. Usually the result was :—pre- Usually about 1 per ce. (+ lee. - 
1 gave no indol reaction. sent in 10c.c., but less than 1 “Cle. 

1 gave no clot in milk culture. per c.c. (+ 10c.c.; - 1¢.¢.). 

4 P Loth as regards indol and 

clot. 
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Section X.—The condition of the water in Barrow Deep.* 


The entrance to Barrow Deep is about 13 miles seawards of the Nore and 
about 48 miles distant from Crossness. 


Fifty thousand tons of sludge from the northern (Barking) and southern 
(Crossness) outfall works are discharged weekly into the Barrow Deep by the 
London County Council sludge steamers. The biological quality of this 
sludge has been given in Section IIT.+ 


The method of discharge} and other particulars will best be understood 
by reference to Appendix D, and by quoting from the evidence given before 
the Commission by Mr. Fitzmaurice, Engineer to the London County Council, 
as follows :-— , 


“When the sewage reaches the outfalls at Barking and Crossness, four grains of lime 
and one grain of proto-sulphate of iron are added to each gallon of sewage, so as to precipitate 
the matters in suspension. 

“ As the sewage enters the outfall works, there are, on an average, at Barking, 33 grains 
of suspended matter per gallon of sewage ; the effluent contains only 8 grains of suspended 
matter. Taking the difference between the two, although this cannot be absolutely accurate, 
we have 25 grains per gallon of suspended matter left in the precipitation channels. 

“ The proportion of suspended matter and the amount precipitated is slightly different 
at Crossness. 

“ The effluent is discharged into the river at Barking and Crossness, and it amounted 
during the vear 1902 to a daily average of 232 million gallons. 

“ The sludge left in the precipitation channels, 92 per cent. of which is water, is pumped 
into steamers which carry it away to the Barrow Deep, and it is there discharged over a 
length of from 5 to 10 miles. 

““ There are six steamers for dealing with this sludge ; each is capable of carrying about 
1,000 tons, and they make, on an average, 103 trips per week per steamer. One steamer is 
generally laid up for repairs. 

“The Barrow Deep is practically the open sea, being situated about 20 miles below 
Southend, and is not used for general navigation. By arrangement with the Trinity House 
no cargoes are discharged westward of an imaginary line drawn from the Maplin lightship 
to No. 10 buoy, which is about 5 miles eastward of the Mouse lightship. The ships carrying 
the sludge report to the Mouse lightship each time they pass both out and home. For this 
purpose each ship has a signal letter allotted to her, and hoists the letter flag by day, and the 
Mouse signal letter is flashed during hours of darkness. The time of passing the Mouse is noted 
and the reports from the lightship are compared with reports sent by the London County 
Council to the Thames Conservancy. Information is also sent to the Thames Conservancy 
of the number of times each vessel is loaded at the outfall works. 

“ The distance from the Barking outfall to No. 10 buoy is about 484 miles, and if the 
vessel steams 94 miles while discharging the sludge, the total distance would be 58 miles, 
making 116 miles for the run out and home. 

“The maximum tide is at Gravesend Narrows, where at times it exceeds 4 knots an hour. 

“ As far as possible it is arranged that the sludge shall be discharged on the ebb tide. 
The present fleet of six steamers would be unable to deal with the sewage unless they took 
advantage of going down on the ebb tide and coming back with the flood. 

“It has been suggested that the sludge should be carried a certain distance further to 
sea than is at present done. There is, of course, no impossibility in doing this, but it wovld 
mean a very large increase in the fleet, as the ships would have to run independently of whether 
it was flood or ebb. 

“He (Mr. Fitzmaurice) has made inquiries as regards the set of the current from the 
Barrow Deep on the flood tide, and from the information obtained it does not appear to set 
towards the Maplin sands, but rather straight east and west, with possibly a slight tendency 
towards the Medway. 

“‘ The total amount of sludge sent to sea during the year 1902 was 2,607,000 tons, making 
a weekly average of 50,154 tons. 

? “The cost of conveying the sludge to sea amounted to 2°76 pence per ton for the year 

1902. The cost of the six sludge steamers was £145,697.” 


The results of the bacteriological examination of the water in the Barrow 
Deep are shewn in Table 11 and Diagrams 17 and 18. 


* Details relating to the collection of the samples are given in Appendix A, 
+ The Thames Conservancy Authorities also discharge “dredgings ” in this neighbourhood. 


t Ihave personally inspected the whole process of sludge disposal in the Barrow Deep. My 
topographical observations led me to form a favourable opinion of the method. 
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The results may be summarised briefly as follows :— 


B. coli test - : - The B. coli results varied from none in 10) 
c.c. to 10 per-c.c. Usually, however, the 
result was either + 10 cc, — 1 ce, or + 1 
ec, — 01 ce. 


Lactose-peptone milk test - The lactose-peptone milk results varied from 
+71 °C. 650s TGC) a 
Neutral red broth test - The neutral red broth test usually gave a 


positive result with 1 c.c. 


The results varied from — 10c.c. to + ‘1e.c. 

B toritid; ne About half the samples gave a positive result: 

PO Merge Te oe netamnsb ) with 1 ce, and about one-third a positive 

SS ae ; ; | result with 10 c.c. but a negative result with 
\1c.¢, 


These results are certainly satisfactory, when it is remembered that each 
week 50,000 tons of sludge containing per c.c. from one million to ten 
thousand ‘million B. coli and ten thousand to one hundred thousand. spores. 
of B. enteritidis sporogenes is discharged into Barrow Deep. 


The ultimate fate of this vast horde of microbes is matter for conjecture, but: 
the actual result is beyond question most satisfactory. No doubt many of 
the microbes sink gradually to the bottom and there undergo dissolution. 
Others are probably swept far out to sea (eastwards) on the ebbing tide, and 
may never perhaps return. Others, again, may be carried outside the limits. 
of the channel, either in a lateral direction (north or south), or backwards (west- 
wards) on the flowing tide towards the Nore. But there seems no reason to: 
doubt that a large proportion of the non-sporing bacilli, at all events, perish 
in the water within the area of discharge.* In this connexion, it is worthy 
of note that in many of the samples the normal numerical superiority of B. 
coli over B. enteritidis sporogenes was reversed, 7.¢., the spores of the latter 
microbe were present in larger proportion than B. coli. It is difficult to 
believe in the possibility of the discharge of the sludge in the Barrow Deep 
fouling the sea water outside the limits of the channel to an appreciably 
greater extent than in the channel itself. It has been shown that the: 
condition of the water in the Barrow Deep, as also the River Thames at the 
Chapman Lighthouse, is most satisfactory considering the circumstances. 

It follows, therefore, that results of bacteriological analysis do not. 
substantiate the alleged gross pollution of the Thames Estuarv and the Essex 
and Kentish coasts (east of a line connecting the Chapman Lightship with 
Stoke) due to the discharge of chemically treated sewage into the Thames 
at. Barking. and Crossness, and sludge into the Barrow Deep.t On the 
contrary, the results appear to indicate that outside the Barrow Deep and 
beyond the Chapman Lighthouse the excremental bacteria derived from the: 
sludge and effluents respectively must be present in such small proportion 
in the sea water as, practically speaking, to be almost if not quite negligible. 
The statements that have been made to the contrary appear to have been 
based on conjecture. 


* The area of discharge may be said to be about 10 miles long, about 1 to 2 miles broad, and 
about 6 to 13 fathoms deep at low-water spring tides, 


+ The idea underlying the method of collecting samples was that on each occasion the A samples 
should be collected from the bows of the first and the B samples from the bows of the last vessel of the 
fleet. A sample would thus show how far the water had recovered since the previous visit of the 
fleet, and B sample would represent the worst condition of the water'since it was taken, although 
at some distance, in the wake of the preceding boats. At first A and B samples were chance 
samples ; later in the investigation, however, average samples were lalso collected. To have 
collected samples from the stern of the vessel during discharge would, of course, have been 
useless forthe purposes of this investigation. Information was required as regards the biological 
quality of the water in the Barrow Deep, not of the sludge, before any mixture with the sea water 
in proper proportions could possibly have occurred. The composition of the sludge has already been 


given in Section III. 
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Di ae j . : » 
mont TABLE 11 showing the Results of the Bacteriological 





Bacterio- 
logical 
Examination ik ae 
of the 
RiverThames 
and Thames 


A ak DESCRIPTION OF THE SAMPLE. Stee Raced aes eae 





























(2) 25 3 a Barrow Deep, Steamship “Burns,” 
between No. 10 and 6 Buoy, average 


sample, every two minutes, outward 


Time of Collection. 
1 | 10 | 100} 1,000 | 10,000 | 100,000 
| 
No. Other Details. 
Hour. | Day. |Month.| Year. 4 1 | -1 1-01! -001 | -0001 | -00001 
C.C. | C.C. | CC.) CC. C.C. Cite 
1A |2.30 p.m. | 24 2 1903. | Barrow Deep, Steamship “ Barking” | - 
No. 6 Buoy, tide three-quarter ebb, 
lst boat to discharge. 
1B |4.25p.m.| 24 2 53 Barrow Deep, Steamship “ Belvedere,’ a ih 
No. 3 Buoy, mid-channel, nearly low 
water. 
2A | 6.15 a.m. 3 3 ms Barrow Deep, Steamship “Belvedere,” | + | - 
No. 3 Buoy, tide about three-quarter 
ebb. 
2B | 8.15 a.m. 3 3 i Barrow Deep, Steamship “ Binnie,” ae |) = 
No. 6 Buoy, just before low water. 
3A 12 noon 10 3 st Barrow Deep, Steamship’ “ Burns” | (Negative 10 ec.) 
No. 10 Buoy, tide half ebb. 
3B | 3.50p.m.] 10 3 35 Barrow Deep, Steamship ‘‘ Binnie, | + | - 
No 6 Buoy, last quarter ebb tide. 
4A |6.50a.m. | 17 3 33 Barrow Deep, Steamship “ Barrow,” | - 
No 6 Buoy, two hours before low 
water. 
4B 9 a.m. 17 3 es Barrow Deep Steamship ‘“ Burns,” | - - -SeeRemarks- - - 
No 10 Buoy low water. | | | 
5A |12.54 p.m.| 24 3 Pe Barrow Deep, Steamship“ Bazalgette,” | - - (Negative 10 ¢.c.) - 
No 5 Buoy, two-thirds ebb tide. 
5B 1.55 p.m.| 24 3 3 Barrow Deep, Steamship ‘‘ Burns,” | + | - 
No 10 Buoy, last of ebb tide. 
(1) 25 3 a Barrow Deep, Steamship ‘‘ Burns,” 
No. 10 Buoy, outward journey, |(_ | _ - (Positive 10c.c.) « - 
before discharge. | at 
(8) 25 3 i Barrow Deep, Steamship ‘‘ Burns,” |/ 
No. 10 Buoy, return journey. 
journey. aE £ sys i -- 
(3) 25 3 + Same as (2) but between No. 6 and 4 (Positive 10 e-¢.) , 
(4) 25 3 = Same as (2) but between No. 4 and 2 
Buoy. 
(5) 25 3 Ap Below No. 2 Buoy, taken while steamer | + | - 
circling round for return journey. 
(6) 25 3 ep Same as (2) but between No. 2 and 6 | 
Buoy, return journey. ah ( - (Positivel0cc.) « « 
(7) 25 3 a Same as (6) but between No. 6 and 10 | 
Buoy. 
6A 31 3 - Barrow Deep, Steamship “ Belvedere,” | + | — 


average sample from No. 10 to 1 
Buoy, collected every two minutes, 
tide two-thirds ebb. 


6B 31 3 55 Barrow Deep, Steamship “Burns,” | + | — 
average sample from No. 1 to 10 
Buoy collected every two minutes, 
low water. 

7A r 4 33 Barrow Deep, Steamship “Barking,” | + | - 


average sample from No. 10 to 2 
Buoy collected every two minutes, 
last quarter ebb. 
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xamination of the Water in the Barrow Deep. 












Bacterio- 
; logical 
3. 4, 5. Examination 
of the 
B. Enteritidis Sporogenes test. Ne St Neutral: edi Grdth: tent RiverThames 
Shief Biological Characters of Number of spores of B. enteritidis | + = Greenish-yellow fluorescence, a aaa 
e strain of b. Coli present inthe| sporogenes (Klein’s “enteritidis 48 hours at 37° C. enat ys 


number specified in Col. 2. change” in anrobic milk cultures).| L.P.M.= =Lactore, Peptone Milk. 








Cultures heated to + = Gas, acid and clot. 
80° C. for 10 minutes. 
REMARKS. 
(a) Acidity. 
Gas. Tho! (6) Clot. 1 | 10 | 100} 1,000 |10,000| 100,000 } 1 | 10 | 100 1,000 | 10,000 | 100,000 
slatine ean (Litmus 
hake” (Broth milk cultures, 
fires, cultures, | 5 Cc" esa eer aay ieee Seeman Caen 





5 days at 37°C.) 
37° C.) 1 | ‘1 | ‘01| ‘001 | 0001} 00001 | 1 | -1/-01] -001 | -0001 | -00001 
€.c. |¢.c.|¢.c.| cc. | ce. C.c. |¢.¢./¢.c.}c.c.] ec. C.C. €.C. 

(a) | (8) 


hours 
20° C.) 

























































- | 
+ + + | + | - + 
+ + + + | +] - + ike 
+ + + + | +] - + |N.R. 
aia pees — |L.P./M. 
a + + + | +] - + |L.PJM. 
- (Positive 10 ee.) - -| + | -— IN.R. 
- Bbe Remarks - -|- See Remarks - - - - See Remarks. - « Sample 4B was 
unfortunately 
broken. 
- - (Positive 10 ¢.c.) - Sen ee Ie 
<a + + + a — |L.P.M. 
ay a5 an + - |- Aah Saale 10 cc.) - - - - No Record - - pennies Nos. (1) 
| (8) were 
mixed together 
in equal propor- 
tion and _ the 
mixed liquid ex- 
amined. 
oir + + + = (Positive 10 c.c.) - - - ,-  NoRecord - - Samples (2), (3), 
: and (4) were also 
d mixed together. 
So also were 
Samples (6) and 
(7). 
a + + + + | - - - No Record. 
y + + + | -|-  - (Positivel0cej- - - “> No Record, 
+ + + f+ | + | — IN.R. 
4 es $- + ev x - (Positive 10 e.c.) - -| +] — IN.R, 
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vision I. TABLE 11 showing the Results of the Bacteriological Examination 

Bacterio- 
logical r 2. 

Examination 

’ of the 

eri 

and Thames Number of B. Coli (or gas-formin 
Eétuary. DESCRIPTION OF THE SAMPLE. coli-like snienobecl ae. 


a, | 





Time of Collection. 
1 |,10 | 100} 1,000} 10,000 | 100,00C 


No, Other Details. 
Hour. | Day. | Month,| Year, 


1 | +1 | -01} 001 | -0001 | -00001 
CG. VG Gr Vecer c.c. C.c. G.Gs 





average sample from No. 1 to 10 
Buoy, collected every two minutes, 
nearly low water. 


8A if 4 “ Barrow Deep, Steamship ‘‘ Binnie,’ 
average sample from No. 10 to 3 
Buoy, collected every two minutes, 
about half ebb tide. 


7B | 1 4 1903. | Barrow Deep, Steamship “ Barking,” | + | - 


- No record. 


average sample from No. 1 to 10 
Buoy, collected every two minutes, 


8B 8 4 3 Barrow Deep, Steamship “ Barrow,” | 
nearly low water. 





9A 15 4 . Barrow Deep, Steamship ‘‘ Barrow,” | - - Negative 10 c.c. +. wf 
average sample from No. 1 and 3 Ho 
Buoy, collected every two minutes, 

tide two-thirds ebb. 


9B 15 4 - Barrow Deep, Steamship ‘ Binnie,” | — |} - - (Positive 10 ¢.¢.) = - 
average sample from No. 3 to 10 

Buoy, collected every two minutes, 

last quarter ebb. 





10A 2) 4 <3 Barrow Deep, Steamship “Binnie,” | + | - 
average sample from No. 3 to 8 
Buoy, collected every two minutes, 
last quarter ebb tide. 


10B 21 4 as Barrow Deep, Steamship “Barrow,” | + | - 
average sample from No. 3 to 1 
Buoy, collected every two minutes, 
after low water. 


IIA 22 4 a Barrow Deep, Steamship “Binnie,” | - | - - (Positive 10 ¢.c.) - - 
average sample from No. 10 to 6 
Buoy, collected every two minutes, 
last quarter ebb tide. 


11B 


1X) 
to 
> 


Barrow Deep, Steamship ‘ Barrow,” + |-- 
average sample from No 1 to 10 
Buoy, collected every two minutes, 
first quarter flood. 


12A 23 4 . Barrow Deep, Steamship ‘‘ Binnie,” | - | - - (Positive 10¢.¢.) - - 
average sample fom No. 10 to 1 

Buoy, collected every two minutes, 

tide half ebb. 


12B 23 4 F Barrow Deep, Steamship ‘‘ Barrow,” | - | - - (Positive 10¢.c.) - - 
average sample from 1 to 10 Buoy, a 

collected every two minutes, low 

water. 








eee EE EEE EEE ___ __oo—————eEi 
Average results - - The results varied from none in 10° 

c.c. to 10 pere.c. Usually, how- 

ever, the result was either + 10 
c.c. —1 ¢.¢,, or +,1 cc, - O-lee. 


Or 
G2 










































































of the Water in the Barrow Dee —continued Division 1. 
| u itis. 
Bacterio- 
¢ 3h 4, 5. 6. logical ‘ 
| B. Enteritidis Sporogenes test. ies rei 
| ae aa N.R.=Neutral Red Broth test. RiverTha: 
| Chief Biological Characters of TE Se a be B. ere + = Greenish-yellow fluorescence, | ee 
| the strain of B. Coli present in the ee ane ahi A ibaa sas © 48 hours at 37° C. Estuary 
| number specified in Col. 2. j Charge iu anverobic milk cultures). L,P.M. = Lactose, Peptone, Milk * 
Cultures heated to 80° C. for aA zo ade Gag) nail P reese \ 
li 10 minutes. oe Pe AR Ane Clk 
a i ora ea, Sigh? aa REMARKS. 
i (a) Acidity. , 
® Gas _(b) Clot. 1 | 10 100) 1,000 | 10,000] 100,000} 1 | 10 | 100) 1,000 | 10,000 | 100,000 
ii = Endo. © (Eatmus 
| (Gelatine, B ] ( al mu | 
| “shake” (Broth | ilk eul- 
cultures, | Cultures, | tures,5 days, ia ve 
; | 5 days at| at 37° C.). 
SH ROR yan se 1; +1 | -01! -001 | -0001 | -00001 1 | -1 | 01} -001 | -0001 | -00001 
| iG. 1e¢e.1¢e.c.} ce | ee. Gc, jickene,se. ce.) |. ee; ce. C.C. 
| (a) | (8) 
+s + + = |- - (Positive 10 ¢.¢.) - sj - | = IN LR 
} ; 
No Record - : - - - No Record. 
, | 
- - Negative Wee. - =f) Se Nis Pao. 
i 
ce + + Bee = - Negativel0cc.  - ae, Et 
H | 
| | 
op zt + =F sahil lcae ae + | — IN.R 
. 
F + (2) | +} - |NR. | 
| 
| 
- si “p aie al ae + |L.P.)M 
+ - ae ae a + | - {L.P.|M 
| 
| 
+ + + 8 he eae ets EN | 
+ - + + | +) - | na 
| | | 


























19 out of 20 positive inallrespects. The results varied from —10¢.c. to The lactose-peptone milk results 


1 gave no indol reaction. +‘le.c. About half the sam- varied from + ‘1 ¢.c. to —1 ee. 
ples gave a positive result with The neutral-red broth test usually 
1 ee. and about one-third a gave a positive result with 1 c.c. 


positive result with 10 c.c., but 
a negative result with 1 c.c. 
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Section XI.—The bacteriological examination of London filtered water.* 


As the Commission were desirous of ascertaining, for comparative 
purposes, the bacteriological condition of the London filtered water, some 
analyses were made of samples of water from the mains of the East 
London and of the Southwark and Vauxhall Companies (see Tables 12 
and 13). It was, of course, impossible to enter into the subject at all 
fully, so that it would be unwise to draw other than provisional inferences 
from the results. 


With one exception (No. 6, East London main water), none of the 
samples contained B. enteritidis sporogenes in 10 c¢.c. 


The B. coli results, however, were the reverse of satisfactory, although it 
is worthy of note that not a few of the coli-like microbes isolated from the 
samples were in one or more respects not completely typical of B. coli. Still, 
the not infrequent presence of coli-like microbes in 1 c.c. of the implicated 
water, and the isolation, from either 1, 10, or 100 ¢.c. of the waters, in not a 
few instances of seemingly altogether typical B. coli, cannot be regarded as 
other than unsatisfactory. Having regard to the meteorological conditions 
prevailing during the period of collection, it is possible that these results do 
not truly represent the average condition of the filtered waters. 


It will, I think, be accepted that the results indicate that microbes of 


presumably intestinal derivation were passing through the filter beds of the East 
London and of the Southwark and Vauxhall Waterworks Companies. It may, 
perhaps, be contended that, as no untoward result followed this bacterial 
manifestation of potential danger to health, the presence of B. coli in 
drinking water is of small practical moment. Such contentions are 
frequently advanced without adequate regard to the importance and 
complexity of the problems which underlie the whole question. On the 
other hand, and in this connexion, the danger of generalising from particular 
cases must be emphasised. Further, it must not be forgotten that the B. coli 
test is an index of excremental, not of specific, pollution. Nevertheless, it is 
conceivable that a fortuitous chain of circumstances might convert a potential 
into an actual and menacing danger to health. It is at all events conceivabie, 
although happily unlikely if not extremely improbable, that, coincident with a 
breakdown in the filtering arrangements, a widespread epidemic of enteric 
fever might occur in one or more of the towns discharging sewage or imper- 
fectly purified effluents into the Thames or Lea above the intake of the 
waterworks companies. Statistics which seek to prove biological purity 
of London water on the basis of the comparatively low incidence of enteric 
fever in London over a long term of years would, in the face of such a 
catastrophe, become altogether discredited. 


The continuous passage in any number through filters of bacteria, 
seemingly of excremental origin, ought to be looked on in the light of 
evidence of inherent weakness in the system, a weakness which, perhaps, need 
never be exaggerated to the pitch of a complete breakdown in the process, 
but which always suggests the possibility of danger. 


It is not desirable to push unduly the question of potential danger to health ; 
nevertheless, it is quite possible to go to the other extreme and, trusting 
too much to lack of evidence of obvious harmfulness in particular cases, 
wrongly to infer that under other circumstances, even if they appear to be 
broadly parallel, a similar state of security would uniformly be obtained. 





* In Appendix C extracts are given from the Government Analyst’s report on the 
Metropolitan water supply during May and June 19053. 
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The very magnitude of the scale of operations of the London. waterwork 
companies may render safe procedures which, carried out on a smaller scale 
might not always be so apparently successful. 


The results of these bacteriological testings of London water supply 
which I have undertaken would seem to lend confirmation to the old- 
established view that filtration is a relative, not an absolute, safeguard. 
They suggest that the intrinsic and indisputably objectionable biological 
qualities of the water before filtration were not sufficiently modified by 
the process of filtration, although doubtless the total number of microbes 
suffered a marked diminution. 


At the sanie time, the results might fairly be used as an argument against 
condemning water owing to the mere presence of B. coli or gas-forminy 
coli-like microbes, as has been the practice in the past to a large extent, 
irrespective of their relative abundance in the samples, seeing that in this 
instance water was being drunk, without obvious detriment to health, which 
uniformly contained B. coli or coli-like microbes in 100, in 10, and sometimes 
even in 1 ¢.¢. 


TABLE 12. 


Showing the Result of the bacteriological Examination of Hast London Msain*® Water. 
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Division, Tapixe 12 showing the Result of the Bacteriological 
: = pe) a ls oth a le 
2 Bacterio- — — Si it 2: 
logical 
Examination 
otha | Number of B. Coli (or gas-forming coli-lil 
_RiverThames - , Ih CAM 3 Nuinber of B. Coli (or gas-forming coli-like 
| and Thames ; DESCRIPTION OF THE SAMPLE. microbes) in 1 ¢.c. 
Estnary. 
ie 
| Time of Collection. 
| 1 10 100 | 1,000} 10,000 | 100,000 
| Co ea eaiae 
} { 
Na Other Details. 
| Hour. | Day. | Month.; Year. l ‘J ‘OL | ‘001 0001 | ‘00001 
| : @.0.. | Cr@e) Cie Rees Cie! C.c. 
| 
| | PAN ANE RRR Deena) oi etre Sven Aber an 
| ( - | - - 5+ (Positivel0ic esi a - 
| 1 5 6 1903 | Kast London main water- -)| =} 
| | Characters of coli from the 100 ¢.c. culture 
| | 
i" 
2 9 6 1 =)  CAREOR yea ARTS ite Positive 100 ¢.c., negative 10 ¢.c. 
3 
: | | 
| i ( =) We - (Positive 10 ¢.c.) - - 
i 3 LO. 6 6 bs - ditto - - ditto ~4 ‘ 
| ; | Characters of coli from the 100 c.c. culture 
| | eae 
| ( ~ (=. = | “(Positive 10:60.) re 
4 11 6 ee - ditto - - ditto -4 
| Characters of coli from the 100 c.c. culture 
aay se -  {(Positivel0¢c¢) - - 
5 16 | 6 Bay Fair ditto - - ditto -| , 
! | | Characters of coli from the 100 ¢.c. culture 
| | | 
6 alte 6 a= ditto - - ditto si ; 
| | | | Characters of coli from the 10 ¢.c. culture - 
| | 
| | | se _ 
Gene Pee, | 
i 7 oe ee Li 4 : ditto - - ditto  -. | Characters of coli from the 10 ¢.¢. culture - 
| | 
| 
\| Characters of coli trom the 100 ¢.c. culture 
| | 
| | | | a ie - (Positive 10 c¢.c.) —— - - 
8 DO 6 a - ditto - - ditto -- 
| Characters of coli from the 100 c.c. culture 
| | | ie | 
| | = leie - (Positive 10 ¢.c.) - - 
9 a 2235 6 ah eee i ms eateries Fk he f ; ‘ 
| | | | No coli seemingly in 100 ¢.c. culture but 
: B. pyocyaneus isolated from it (see Re- 
marks). + 
10 | | 20 | 6 ee phe ditto - » ditto - ‘Positive 100 e.c., negative 10 ¢.c. 
i 
Ae | | 
| | | | | | . 











camination of East London Main Water. 








“1 tn . Indol, 
tinlce » (Broth 
Wituréd cultures, 
Mihours | 2 days at 
pooreny 87) 
+* - 
+5 F. 
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3. 4, 5. 
B. Enteritidis Sporogenes test. 
Number of spores of B. enteritidis 
Chief Biological Characters of the strain of B. Coli present sporegenes (Kiein’s “enteritidis | 
in the number spesified in Col. 2. | change’ in anezrobic milk cultures). 
Cultures heated to 80° C. for 
10 minutes. 
: | | REMARKS, 
(a) Acidity. re a 
(b) Clot. Lactose- | Neutral | | | 10 | 100! 1,000 | 10,000 | 100,000 
(Litmus | Lactose- | peptone |red broth, . 
wilk eul- | peptone, milk, += 
tures, 5 days, medium, | medium, | greenish- ea GE 
at 37° C.). | + =acid| + =acid,| yellow | | 
and gas. gas fluor- 1 1 | 01} -001 | -0001 | ‘00001 
and clot. | escence. | ¢.¢./¢.¢.|¢.¢.) ¢.¢. ¢.c. Ge, 
(a) } (6) 
| } 
= + | ae Ae + - - Negative 10c.c. - * The microbe slowly 
i. byes | liquetied gelatine. 
+ —- | Slight | Bleached, ~ | 
bleaching,| gas, | | 
| ne gas. | slight clot. | | | 
| 
| Oe es 
1 + ot. a ue é . é ditto. 
| A a | 
a. ae | ete a ae « - - ditto. | 
+ + + + - | 
4 ae | ae 4p EE ire t ditto. | 
| | | 
+ + | + Bleached, + | | 
slight gas, | | 
and clot, | : 
| | 
! { 1 : \ 
se au ae ae aa ee ditto. 
| Ree tee 8 | 
a = Acid, + | | 
|slight gas, | | | 
| ‘slight clot, 
| | | \ j | 
| aoe Gay): 
ate + 4 | + + } — | - - (Positive 10c.c.). 
| | i 
nae. | + = 4 | 
| | | | | | 
ed gy as light es | - : Negative 10¢.c. | | 
acid, no 
| gas, 
| no clot. | | 
~ + Slight + avast / 
' bleaching, | 
| no gas. | | 
| 
Ss + ee : 
| | | | 
ob aE | as = Bie We - ditto. | 
| | : | | 
See Ny a | = Bleached, += | 
| slight gas, 
| _ no clot, 
| | | atypical. 
4 | 2 *| z Bleached. | be - ditto - : - +A microbe indis- 
| Sp ee tinguishable from 
| | | aad clot, B, eb de: was 
| | atypical. isolated from 100 
| c.c. of Sample. 
| lec. of a broth 
| culture of this 
+ rs aL i 4 3 = - ditto. microbe after 24 
hours at 37° C. 
| was injected sub- 
he 1) cutaneously into a 
| | guinea-pig. The 
| | animal died with- 
| in 48 hours. 
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DESCRIPTION OF THE SAMPLE. 





Time of Collection. 

















No 
Hour. Day. 
1 5 
| 
2 fad 
| | 
| | 
| 
3a 10 
| 
| 
| 
| 
4 | i 
| 
| | 
5 | 15 
| | 
| 
| | 
| 
| | 
| | 
6 a} 
| | 
\ 
| 
| 
| 
| 
gfe Vii 
8 29 
9 | 25 
10° | 29 


Month. 


6 








Year. 


1903 
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TABLE 13 showing the Results of the Bacteriological 





Other Details. 


Seuthwatic and Vauxhall feted 


water. 


ditto 


ditto 


- ditto 


: ditto 


ditto 


ditto 


= ditto 


ditto 


ditto 


ditto 


ditto 


- ditto 


= cutie: 


ditto 


ditto 


ditto 


ditto 


ditto 


| 


‘ 
a T&GQ— 


’ 
ae 


‘ 
——_— 


| 











2 
Me 


Number of B. Coli (or gas-forming 
coli-like microbes) in 1 ¢.c. 


| | 
1 10 100 | 1,000 10,000 | 100,000 


1 ‘1 | -o1 | -001 | 0001 | -00001 
c.c. C.C. €.c. C.c. c.c. C2Cs 





Characters of coli from the 10 ¢.c. culture - } 


Characters of coli from the 10 ec. e. culture - } 


+ = 
Characters of coli from the 10 e.c. culture - 


+ = 


Characters of coli from the 10 ¢.c. culture - 





(Positive 10 ¢.c.) — - - | 


ae 


Characters of coli from the 100 ¢.ec. culture |: 


ie 
+) a 


Characters of coli from the 10 ¢.c. culture I 








Positive 100 c.c., negative 10 ¢.c. - 





- - - (Positive 10 ¢.¢.) — - - 
\ 


Characters of coli from the 100 e.c. culture 


be = 





Characters of coli from the 10 ¢.e. culture 


- |- - (Positive l0c.¢.) — - 
Res eee 


Characters of coli from the 100 ¢.e. culture 


am 
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Examination of Southwark and Vauxhall Main Water. Division I. 
REG rc SR PIR, = aa a ce 4 7 Bacterio- 
: | logical 
B. Enteritidis Sporogenes test. eee 
: ; ph hee: Bes te Number of spores of B. enteritidis RiverThames. 
Chief Biological Characters of the strain of B. Coli DOTA § Sis tebae iver 
- : Gn Sr ee eae te sporogenes (Klein’s ‘‘ enteritidis’ and Thames 
present in number specified in Col. 2. change in anerobic milk culture). Mraary, 
Cultures heated to 
80° ©. for 10 minutes. 
| | REMARKS, 
(a) Acidity | 
Lactose- | Neutral ) 
Gas Indol (6) Clot. Pees h 1 | 10 | 100/ 1,600 | 10,000 | 100,000 
Relating (Litmus actose- | peptone | red brot 
“shake” | (Broth milk cul. | peptone milk + (= 
cultures | Cultures, :itnres. 5 days,, medium | medium | greenish- | ——————'—— —___ 
4 hours | 2 4ays at | at 37° C) | + = acid} + =acid,| yellow | 
t 20° C.) 37°C.) and gas. | gasand | fluores- | 1 | +1 | -01| -001 | -0001 | -00001 
: clot. cence. /¢.¢|c.¢./c.¢.| ce. Ce} Cte ay 
(a) (4) | 
; pe gee Ragen Marg: | 
- a + + * + - - Negative l0ec - | “The wierobe slowiy 
| f Hquified gelatine. 
+ + + + + + | r 
5 
- + + | Bleached, |Slightacid)  ?- - - - ditto. 
no gas. | and gas, | 
no clot. i 
+* + |) + | Slight |Bleachea,| + | | 
Bleaching,| slight gas t 
no gas. | and clot. 
+" + — | Bleached, | Acid, gas,| ? + - - - ditto. 
slight gas.| no clot. | 
+* + — | Bleached, | Acid, gas, + nt 
no gas. | no clot. | 
+ t “i + + : Lp ties _ ditto. 
+ 4 + + + 4 ty. 
; 
| by i 
a oe = - Acid slight + 5 : - ditto. 
gas, no i 
clot. 
+ + + + + + | 
+ + + + +. en 4s - ditto. 
| | i 
sha + - - Bleached, ? - i 
: trace gas, ; 
no clot. | | 
t 
Bes, | 
a - : + + aE : - - . ditto. c 
| 
elo 
+ Laas £ + + pasa sie) ditto, 
se + + - ‘Slight acid 
and gas, 
no clot. 
ar f + i - =e ony ditto, 
| 
+ 4 + + + as | q 
, | roy Dnt | 
an : a zo a Ba ais lake - - ey 
re . + | + + Boe a td | | 
awed | | 
SS SS SS SS se SSS SSS SS sh SSNS SESS SSSR ——————_— 
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Summary of Results. 


In Diagrams 19 to 23 the Sunbury, Hampton, Barking, Crossness, 


Been Purtieet, Grays, Mucking, Chapman, and Barrow Deep results, are brought 
1e 
RiverThames INtO Comparison, as regar ah the B. coli and B. enteritidis sporogenes tests. 


and Thames 
Estuary. 


B. coli test :—Diagram 19 shows the results as regards the number of coli- 
like microbes present. It will be noted that practically speaking the 
Barking, Crossness, and Purfleet results are comparable, and that generally 
the number of B. coli or coli-like microbes varied from 100 to 1 ,000 per c.c. 
The Crossness results were the worst, and the Purfleet and Barking not 
widely different, but of these two the Barking results were perhaps slightly 
the better. 


Then comes Grays, so to speak in a class by itself, the results varying from 
10 to 1,000, but usually 100, coli-like microbes per c.c. 


Next come Hampton and Sunbury, usually containing 10 to 100 B. coli 
or coli-like microbes per c.c., but more often 10 than 100. The Hampton 
results were seemingly slightly the better. 


Mucking stands by itself, the results varying from 1 to 100 B. coli or coli- 
like microbes per c.c. Rather more than half the samples contained 10, 
about one-third contained 1, and about one-tenth contained 100, B. coli or 
coli-lke microbes in 1 c.c. 


The Chapman and Barrow Deep results are broadly comparable, and 
usually a positive result with regard to coli-like microbes was obtained with 
either 10 c.c. or 1 c.c. of the water. 


Some hesitation is entertained in comparing Southwark and Vauxhall 
and East London filtered waters with the above results. Nevertheless it might 
be contended with some show of reason that the filtered water was not at 
all events conspicuously better as regards the number of coli-like microbes 
than the water at Chapman Lighthouse and Barrow Deep. 


The waters may be arranged in order as follows :— 


River Thames ai :-— 8B. coli (or gas-forming coli-like microbes) per ¢.c. :— 
Crossness — - - - “| 
Purfleet . - : -/ About 100 to 1,000 per c.c. 
Barking - 2 : :) ; 
Grays - - - - - 10 to 1,000, but more usually 100 per c.c. 
Hampton - . - -| Usually 10 to 100, but more often 10 than 
Sunbury - - - -| 100 per cc. 


Pe EN (1 to 100; more often 10 than 1, but very 
SES h ; ; | seldom 100 perc. 


' 
' 


Race aan a ; ‘ "| Ranged usually from 1 in 10 ¢.c. to 1 in 1 ee. 


Stated generally, the River Thames at Crossness, Purfleet, Barking, 
and Grays contained over 100; at Hampton, Sunbury, and Mucking 
over 10, and at the Chapman and the Barrow Deep often less than 
1 B. coli or coli-like Degc 


As an unequal number of samples from the several sources were subjected 
to examination, it is necessary to call attention to Table 14 and Diagrams 
20 and 21. In this table and in these diagrams the results are brought into 
comparison by a percentage method of classification. 


In Table 15 is shewn the percentage number of coli-like microbes isolated 
from the different waters responding to various tests for B. coli. 
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Division IL Tasie 15, showing the percentage number of coli-like microbes isolated from the different waters 














Bacterio- responding to the various tests for B. Coli. 
logical ean 5 Pa hs 2 
Broun ae | Percentage BARS 2 | Percentage number 
River Thames Percentage number | of Coli- like microbes | of igh Ailzelnienobes Percentage number 
and Thames ’ of Coli-like mier bee | Sheba ieee igiving no clot (other-, of Coli- like microbes piel ae 
Estuary. Name of Place. Bar a pontly ely Sire es nee | wise typical) in giving neither Clot | .. amined. 
tests employed. Uae (5 days | milk culture (5 days . nor Indol. 
a at are C. ) | at il CS) | 
Sunbury = - - 64°7 17°6 5°8 Wey, 17 
Hampton - - 765 5°8 Tay | 5°8 | 17 
| 
Barking - - - 91-7 | 0 0 8-3 . 24 
Crossness - - 611 | 11-1 | 166 nia 18 
Purflest - : - 65°6 31 | 62 25-0 | 32 
| | 
Grays @-) =. 4 -| 666 13°9 | 13-9 BS 36 
i | | 
Mucking-  -- 61-5 ay rE Paul 26 
Chapman - “ 68-4 | 52 21°0 Be 19 
| . 
Barrow Deep - — - | 95 | 5:0 0 0 20 




















Lactose-peptone milk and neutral red broth tests. 


There can be no question that, exceptional cases apart, these tests yielded 
throughout the investigation results broadly parallel with the B. coli test. 
‘These simple tests, although not in all cases implicitly to be trusted, may be 
of considerable practical value, provided some discrimination be used in the 
interpretation of the results. or example, as has been pointed out on more 
than one occasion, both as regards these tests and the indol test, whenever 
the number of spores of bacteria present in the sample is excessive, due 
circumspection must be exercised in interpreting the results. 


B. enteritidis sporogenes test. 


Diagram 22 shows the results as regards the B. enteritidis sporogenes test. 


Practically speaking the Crossness, Purfleet, Barking, and Grays results j 
are comparable, and the above order. perhaps expresses “fairly the degree of ‘ 
impurity, Crossness being the most impure. 1 to 10 spores per c.c., but é 
more often 10 than 1 is a fair estimate. 

3 


Next comes Mucking with1 to 10, but more often 1 than 10, spores per c.c. 
As regards this test, Mucking water was more impure than the water at 
Sunbury and Hampton. It will be remembered that in respect of the 
B. coli test the reverse was noted. 


The Barrow Deep would seem to come next owing, I think, to the 
enormous number of spores in the sludge deposited there. Here the results 
of bacteriological examination of the sea water were usually either 1 spore 
per 10 c.c., or 1 spore in 1 ¢.c., but most often the latter. 


In the next place come Sunbury and Hampton, with results varying 
usually from 1 spore per 10 ¢.c. to 1 spore in 1 ¢.c., but rather more often 
1 spore in 10 c.c. 
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Diagram 27 showing the percentage number of samples 


out: of the total number exumined tw each case 
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Diagram 22 showing, as regards the BEnteritidis sporogenes test, the results of the Bactertological Examination of the River Thames 
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&#'Last, I think, comes the Chapman, w 


about every fourth sample. 


The waters may be arranged in order as follows :— 


River Thames at :-— 


Crossness = 
Purfleet 
Barking 
Grays 


Mucking 


Barrow Deep — - 


Sunbury - 
Hampton - - 


Chapman - : 
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Spores of B. enteritidis sporogenes per ¢.c.:— 


ith a positive result in 1 ¢.c. in only Pe ager 





Bacterio- 
logical 
Examination 
of the 
RiverThames 
and Thames 
Estuary. 


Usually 1 to 10, but more 
often 10 than 1. 


1 to 10, but more often 
1 than 10. 


Pper lec to P per 1 G.ci, 
but most often the 
latter. 


1 per 10c.c. to 1 per 1 «c., 
but rather more often 
1, per 10. c.c. 


Positive result with 1 c.c. 
only in about every 
fourth sample. 


The number of samples from the different places was not always the 
same, so Table 16 and Diagram 23 are given which, by a percentage method 
of classification, renders their comparison a simple matter. 


Taste 16, showing the percentage number of samples out of the total number examined in each 
case containing spores of B. enteritidis sporogenes in the number specified below. 





River 
. Thames 


at. 


Sunbury - 
Hampton - 
Barking - 
Crossness — - 


Purfleet - - 


= ee a 


e Grays - - 
Mucking - 
Chapman - 


Barrow Deep* 


Percentage number of samples out of the total number examined in each case con- 























taining B. enteritidis sporogenes in the number specified below. Total 
number 
Ota Git +10 c.e¢. +1 c.e. + ‘lc.c. + ‘Ol e.c. + ‘001 c.¢., of 
a all CY -‘lee. = UL e.e. | — ‘001 e.c. - ‘0001 c.e. samples 
ex- 
None in 10 ee a At least At least At least At least amined. 
Ge: than 1 per c.c. I per cc. 10 per c.¢. 100 pere.e. | 1,000 per c.c. 
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
12° 43°7 37°5 6:2 16 
58°8 411 Li 
37 50 12 24 
ney 83°3 5d 18 
24:2 69°7 6 33 
41°6 55°5 2°7 36 
69:2 30°7 26 
5 75 20 20 
8 32 56 t 25 
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* Tn one case no 10 ¢.c. cultures were nade, but the result was negative in 1 ¢e.c. 


This has been classed 


as +10 c.c., —le.c. 
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See 


Division I. 


Bacterio- 
logical 
Examination 
of the 
RiverThames 
and Thames 
Estuary. 


66 


CONCLUSIONS. 


I. The water of the River Thames at Sunbury and Hampton, above the 
intakes of some of the London Water Companies, is so far unsatisfactory 
Jrom the bacteriological point. of view as almost to justify its description as 
extremely dilute sewage; as, for instance, sewage diluted 1,000 to 10,000 times. 


II. The Barking (Northern outfall) and Crossness (Southern outfall) 
‘chemically produced ” effluents resemble in their biological composition raw 
sewage; they contain about 100,000 coli-like microbes and about 100 to 
1,000 spores of B. enteritidis sporogenes respectively per c.c. During 1902 
the combined volume of effluent from the Barking and Crossness works 
amounted to a daily average of 232 million gallons. 


IIL. The bacteriological condition of the River Thames at Barking, Cross- 
ness, and Purfleet is very unsatisfactory. 

Crossness is about two miles below Barking, and Purfleet about five 
miles below Crossness. Speaking in general terms, the water at these 
places contained about 100 to 1,000 coli-like microbes, and usually 1 to 10 
spores (but more often 10 than 1 spore) of B. enteritidis sporogenes, per c.c. 


TV. At Grays, about five miles lower down the river than Purfleet, the 
water showed some slight evidence of improvement, particularly as regards 
the B. coli test. 


V. At Mucking, about 10 miles below Grays, the Thames water shows 
definite signs of improvement. 

With regard to coli-like microbes, 11°5 per cent. of the samples contained 
100, 57°7 per cent. contained 10, and 30°8 per cent. contained 1, per c.c. 

As regards B. enteritidis sporogenes, about one-third of the samples 
contained 10 spores and about two-thirds 1 spore’ per c.c. 

Judged on this basis, therefore, the water at this point was, as regards the B. 
coli test, purer, and in respect of the B. enteritidis sporogenes test somewhat 
less pure, than the water in the upper reaches of the river at Sunbury and 
Hampton. 

Apart from its chemical composition, and considered only in reference to 
bacteriological results, the water at Mucking was seemingly as fit for 
filtration and water-works purposes as at Sunbury and Hampton. 


VI. At the Chapman Lighthouse, five miles below Mucking, the Thames 
water was so far improved relatively, as seemingly to vie in biological 
purity (gua B. coli) with some of the samples of filtered London water. 
About half the samples contained less than 1 coli-like microbe per c.c. | 

As regards the B. enteritidis sporogenes test, about, four-fifths of the 
samples from this section of the river gave a positive result with 10 cc. but. 
a negative result with 1 c.c. 

The alleged gross pollution of the Essex and Kent foreshores eastwards 
of a line connecting the Chapman Lighthouse with Stoke, as a result of the 
discharge of the Barking and Crossness effluents into the Thames, would 
thus appear from these data to be without sufficient warrant. 


VII. The water obtained from the Barrow Deep was found to be, under 
the circumstances, remarkably satisfactory, notwithstanding the fact that 
50,000 tons of sludge containing usually, according to results of the 
bacteriological examination from 1,000,000 to 10,000,000,000  coli-like 
microbes per c.c., and from 10,000 to 100,000. spores of B. enteritidis 
sporogenes per c.c., were being deposited weekly in the Barrow Deep. 

As regards coli-like microbes, the water here usually contained either 1 in 
10 cc. or 1 in 1 cc. About half the samples contained spores of B. 
enteritidis sporogenes in 1 c.c., while about a third yielded a positive result 
with 10 c.c. but a negative result with 1 c.c. Broadly speaking, therefore, 
the Chapman and Barrow Deep results did not differ greatly as regards 
coli-like microbes. 

The B. enteritidis sporogenes test, however, yielded somewhat less 
satisfactory results at Barrow Deep than at the Chapman Lighthouse. 

It follows, therefore, that the alleged serious pollution of the Thames 
Estuary, as a result of the deposit of sludge by the London County Council in 
the Barrow Deep/sis not supported by the resultsof the bacteriological aualyses. 

— 
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VIL. It isa point worthy of notice that, whereas at Barking, Crossness, 
Purfleet, and Grays, coli-like microbes were much more numerous than spores 
of B. enteritidis sporogenes ; lower down the river the B. enteritidis sporo- 
genes curve actually encroached on and in some instances overstepped the 
B. coli curve. 

These results probably indicate that the decline in excremental bacteria 
in the lower reaches of the river is due not solely to sedimentation and 
dilution, but also gua non-sporing forms, ¢.g., coli-like mierobes to destruc- 
tion and death of these bacillary bodies.* 


[X. Asregards the filtered London (main) water (Southwark and Vauxhall 
and East London Water Companies) it is undesirable to speak definitely. 
But allowing for the atypical characters of many of the coli-like microbes 
isolated from the samples tested, and even assuming that, owing to the 
abnormally unfavourable meteorological condition prevailing during the period 
of observation, the filtered water was then at its worst, the seemingly 
unsatisfactory bacteriological results recorded (qua these potable waters) 
afford food for reflection. Nor need the fact be ignored that from the 
critical point of view the results indicate that, before coming to other than 
tentative conclusions as regards shell-fish, shell-fish layings, and the water 
surrounding these layings, more extended knowledge is required of the 
number and characters of the coli-like microbes present in many other of 
our public water supplies in relation to presence and absence of epidemic 
disease among the consumers of these waters. t 


While fully admitting the importance of these and other practical 
considerations, the bacteriological outlook iz futuro is not, I think, devoid 
of promise. 


At present, of course, there would seem to be no justification for the 
wholesale condemnation of potable waters, or of sea water, or of estuarial 
waters, or of shell-fish, owing to the mere presence of coli-like microbes, 
irrespective of their relative abundance. Further, it would seem unjust to 
raise even tentative objections as regards impurity, unless the number and 
characters of the coli-like microbes present in the material under examination 
is definitely determined ; it being, of course, necessary that the microbes in 
question should be isolated in pure culture and an accurate account furnished 
of their biological characters, so that the results and conclusions may with- 
stand intelligent comparative scrutiny. But given complete and detailed 
statement of facts, along with examination both qualitatively and quantitatively 
of a plurality of sampies of material, the judgment of the bacteriologist, con- 
trolled or modified, if need be, by topographical observations and epidemio- 
logical considerations, may be of real and present practical value. 


X. Finally, and taking a broad and common-sense view of the whole 
investigation, the following general inferences are perhaps warranted : 


(a) That a water which, from the bacteriologist’s point of view, would be 
considered very impure, may after filtration, although still containing 
an appreciable number of bacteria seemingly of intestinal derivation. 
be used for domestic purposes without any very definite or detectable 
harm resulting. 





* Tf this assumption be correct, and the presumptive evidence is in favour of it, the interpretation, 
set forth in my past Reports to the Local Government Board, of the value and of the inter-relation 
of these two tests in gauging respectively recent and past excremental pollution, receives 
confirmation. 

It must, of course, be remembered that flood water during the months of May and June may 
be of less. significance than during the later and the earlier months of the year, owing to the 
greater prevalence of enteric fever in the autumn and early winter. . 

t In Appendix C extracts are given from the Government Analyst’s report on the Metropoiitan 
water supply during May and June, 1903. 

The following passage may be quoted:—‘The Southwark was the first to fall off in 
quality, and on the 19th June the ‘oxygen consumed’ figure reached ‘512 part per 100,000, and 
probably represented an amount of total organic impurity that has not been exceeded ina London 
water during the last 34 years.” 
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[This statement in no way implies that in the opinion of thie 
writer (who holds rather the contrary view) impure waters, even 
after careful filtration, are necessarily uniformily safe for potable 
purposes. The question, however, to be dealt with here concerns 
the facts elicited during the period of observation. From this point 
of view, the results seem to indicate the danger of hastily condemning 
waters and other materials without a wider knowledge of compara- 
tive bacteriology, and of the correlation of bacteriology and epidemi- 
ology than is at present available. | 


(b) That the water of a tidal river grossly polluted in its lower estuarial. 


reaches may after a flow of some 25 miles become so far purified by 
sedimentation, dilution, and the operation presumably of bactericidal 
agencies, as to become seemingly as little objectionable, or in some 
respects less objectionable, bacteriologically than certain of our 
public water supplies. | 


(c) That the deposition in the sea, of chemically precipitated sludge 


in enormous quantities if carried out under proper conditions, 
need not result necessarily in the production of nuisance or serious 


pollution of the surrounding water, and that such deposition may be — 


thought of as an economical and seemingly not unsatisfactory means 
of disposing of this material. 
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_ APPENDIX A. sir hiber facciad set TWh PRION ~ Divisione 

. Bacterio- 
Givine THE DETAILS OF THE CONDITIONS UNDER WHICH ‘tHE SAMPLES WERE COLLECTED FROM E Beta ) 
THE Barrow DEEP. SF thee 


Details of samples taken on February 24th, 1903, for Royal Commission on Sewage Disposal :— aa ie 


s.s. “ Barrow ” finished discharging the last cargo of the previous tide at 4.5 a.m.; position /stuary. 
No. 3 buoy, mid-channel ; state of tide, nearly low water. 
Sample from first boat, No. 1 A: s.s. “‘ Barking” time sample taken, 2.30 p.m. ; position, 
No. 6 buoy ; state of tide, about ? ebb. 
Intermediate boats: s.s. “ Bazalgette,” commenced 2.40 p.m, finished discharging 3 p.m. ; 
s.s. “ Barrow,” commenced 3.50 p.m., finished discharging 4.20 p.m. ; s.s. “‘ Binnie,” commenced 
4.10 p.m., finished discharging 4.20 p.m. 
_ Sample from last boat, No. 1 B: s,s, “ Belvedere,” time sample taken, 4.25 a.m. ; position, 
No. 3, mid-channel ; state of tide, nearly low water. 
Samples are taken from bows of sampling vessels before they commence to discharge. 


Rosert G. Warrick, Marine Supt. 


Details of samples taken on March 3rd, 1903, for Royal Commission on Sewage Disposal :— 


s.s. ‘‘ Burns ” finished discharging the last cargo of the previous tide at 8.45 p.m., March 2nd; 
1903 ; position, No. 1 buoy ; state of tide, nearly low water. 

Sample from first boat, No. 2 A: s.s. “ Belvedere,” time sample taken 6.15 a.m., March 3rd, 
1903 ; position, No. 3 buoy ; state of tide, about ? ebb. 

Intermediate boats: s.s. ‘‘ Barking,” commenced 7.5 a.m., finished discharging 7.15 a.m. ; 
s.s. “ Burns,” commencing 6.45 a.m., finished discharging 7.35 a.m.; s.s. “‘ Bazalgette,” 
commencing 7.10 a.m., finished discharging 7.40 a.m. 

Sample from last boat, No. 2 B: s.s. “ Binnie,” time sample taken, 8.15 a.m., March 3rd, 
1903 ; position, No. 6 buoy ; state of tide, a little before low water. 

Samples are taken from bows of sampling vessels before they commence to discharge. 


Ropert G. WaARRICK, Marine Supt. 


Details of samples taken on March 10th, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “ Binnie” finished discharging the last cargo of the previous tide at 2.25 a.m.; position, 

No. 3 buoy ; state of tide, last hour of ebb. 

' Sample from first boat, No.3 A: s.s. “ Burns,” time sample taken, noon; position No. 10° 
buoy ; state of tide, half ebb. 

Intermediate boats : s.s. ‘‘ Belvedere,” commenced 1.40 p.m., finished discharging 1.50 p.m. ; 
s.s. ‘* Bazalgette,’” commenced 1.55 p.m., finished discharging 2.20 p.m. ; s.s. “‘ Barrow,’” 
commenced 1.35, finished discharging 2 p.m. 

Sample from last boat, No.3 B.: s.s. “‘ Binnie,” time sample taken, 3.50 p.m. ; position, No. 6. 
buoy ; state of tide, last quarter ebb. 

Samples are taken from bows of sampling vessels before they commence to discharge. 


Rosert G. Waraick, Marine Supt. 


Details of samples taken on March 17th, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “‘ Burns” finished discharging the last cargo of the previous tide at 8.50 a.m. ; position: 
No. 1 buoy ; state of tide, low water. 

Sample from first boat, No. 4 A: s.s. “ Barrow,” time sample taken, 6.50 a.m.; position 
No. 6 buoy ; state of tide, about two hours before low water. 

Intermediate boats: s.s. ‘‘ Belvedere,” commenced 6.55 a.m., finished discharging 7.5 a.m. ;_ 
s.s. “ Bazalgette” commenced 7.55 a.m., finished discharging 8.25 a.m.; s.s. “ Binnie,” 
commenced 8.30, finished discharging 8.50 a.m. 

Sample from last boat, No. 4B: s.s. “ Burns,” time sample taken, 9 a.m. ; position, No. 10° 
buoy ; state of tide, low water. 

Samples are taken from bows of sampling vessels before they commence to discharge. 


Ropert G. Warrick, Marine Supt. 


Details of samples taken on March 24th, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “‘ Burns”’ finished discharging the last cargo of the previous tide at 2.40 a.m. ; position, 
No. 1 buoy ; state of tide, low water. 

Sample from first boat, No. 5 A: s.s. “ Bazalgette,” time sample taken, 0.54 p.m. ; position, 
No. 5 buoy ; state of tide, 3 ebb. f 

Intermediate boats: s.s. “‘ Barrow,” commenced 1.30 p.m., finished discharging 1.45 p.m. ; 
s.s. ““ Belvedere,” commenced 1.45 p.m., finished discharging 2 p.m. 

Sample from last boat, No.5 B: s.s. “ Burns,” time sample taken, 1.56 p.m. ; position, No. 10; 
state of tide, last of ebb. 

Samples are taken from bows of sampling vessels before they commence to discharge. 


Ropert G. Warrick, Marine Supt. 
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Details of samples taken on March 25th, 1903, for Royal Commission on Sewage Disposal : 


The following samples were collected by-the—writer from the s.s. “Burns,” during his 
inspection of the condition of the Barrow Deeps and the method adopted by the London 
County Council of discharging the sludge into the sea, on March 25th, 1903 :— 


(1) Barrow Deeps.--No. 10 buoy, outward journey before discharge. 


(4 Ras as Between Nos. 10 and 6 buoys, average sample collected every two 
minutes. Outward journey. 

(3)\ pare * Between Nos. 6 and No. 4 buoys, average sample collected every two 
minutes. Outward journey. 

(4) datrs - Between Nos. 4 and No. 2 buoys, average sample every two minutes. 
Outward journey. 

(5) ees + Below No. 2 buoy, taken while steamer circling round for return 

journey. 

(6) Sikes . Between No. 2 and No. 6 buoys, average sample collected every two 
minutes. Return journey. 

CT) ae Fe Between Nos. 6 and No. 10 buoys, average sample collected every two 
minutes. Return journey. 

(3) ieee 43 No. 10 buoy. Return journey. 


Samples 1 and 8 were mixed together (equal parts) before analysis. 

Samples 2, 3, and 4 were mixed together (equal parts) before analysis. 

Samples 5 examined separately. 

Samples 6 and 7 were mixed together (equal parts) before analysis. 

The condition of the water in the Barrow Deep appeared to be satisfactory, and the process 
of discharging the sludge unattended with obvious nuisance. A favourable opinion was formed 
of the method adopted under the circumstances. 

Pasa ee: 


March 25th, 1903. 





Details of samples taken on March 31st, 1903, for Royal Commission on Sewage Disposal :— 


g.s. ‘‘ Burns ” finished discharging the last cargo of the previous tide at about 9.30 p.m., March 
30th, 1903 ; position, No. 3; state of tide, nearly low water. 

Sample from second boat, No. 6 A:s.s. ‘‘ Belvedere,” time sample taken, every two minutes from 
5.55 to 6.30 a.m. ; position, from No. 10 to No. 1 buoys” ; state of tide, about two-thirds ebb. 

Intermediate boats: s.s. “‘ Barrow,’ commenced 7.15 a.m., finished discharging 7.35 a.m. ; 
s.s. “‘ Bazalgette,” commenced 7.45 a.m., finished discharging 8.15 a.m. 

Sample from last boat, No. 6B: s.s. “ Burns,” time sample taken, every two minutes from 
9.30 to 10.15 a.m.; position, from No. 1 to No. 10 buoys; state of tide, low water. 

Samples are taken from bows of sampling vessels. 


RosBert G. Warrick, Marine Supt. 


’ 





Details of samples taken on April Ist, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “‘ Burns ”’ finished discharging the last cargo of the previous tide at 6.10 p.m., March 31st, 
1903 ; position, No. 1 buoy ; state of tide, last quarter ebb. 

Sample from first boat, No. 7 A: April Ist, 1903: s.s. “ Barking,” time sample taken, every 
two minutes from 5.26 to 6.13 a.m.; position, from No. 10 to No. 2 buoys; state of tide, last 
quarter ebb. 

Intermediate boats: s.s. “ Belvedere,” commenced 6.10 a.m., finished discharging 6.20 a.m. ; 
s.s. ‘‘ Bazalgette, commenced 6.40 a.m., finished discharging 7.10 a.m. ; s.s. “‘ Barrow,” commenced 
6.55 a.m., finished discharging 7.15 a.m. ; s.s. “ Burns,” commenced 7 a.m., finished discharging 
7.40 a.m. 

Sample from last boat, No. 7B: s.s. “ Barking,” time sample taken, every two minutcs from 
7.40 to 8.30 a.m.; position, No. 1 to No. 10 buoys: state of tide, nearly low water. 

Samples are taken from bows of sampling vessels. 


Rosert G. Warrick, Marine Supt. 


Details of samples taken on April 7th and 8th, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “‘ Barrow ”’ finished discharging the last cargo of the previous tide on 2.10 p.m., April 7th, 
1903 ; position, No. 1 buoy; state of tide, nearly low water. 

Sample from first boat, No.8 A: s.s. “‘ Binnie,” time samples taken, every two minutes from 
11.10 to 11.30 p.m. ; position, from No. 10 to No. 3 buoys ; state of tide, about half ebb. 

Intermediate boats: s.s. “ Burns,” commenced 11.35 p.m., finished discharging midnight, 
April 7th, 1903; s.s. ““ Bazalgette,” commenced 0.20 a.m., finished discharging’ 0.40 a.m., April 
8th, 1903 ; s.s. “ Belvedere,” commenced 0.50 a.m., finished discharging 1.10 a.m., April 8th, 1903 ; 
s.s. ‘‘ Barking,” commenced 2 a.m., finished discharging 2.30 a.m., April 8th, 1905. 

Sample from last boat, No. 8B: s.s. ‘* Barrow,” time samples taken, every two minutes from 
2.25 to 3.25 a.m., April 8th, 1903; positions, from No. 1 to No. 10 buoys; state of tide, nearly 
low water. 

Samples are taken from bows of sampling vessels. 

Rosert G. Warrick, Marine Supt. 
7 
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Details of samples taken on April 15th, 1903, for Royal Commission on Sewage Disposal :— _ Division J. 
Sludge ships finished discharging their last cargoes on Saturday afternoon, April 11th. ~ Bacterio- 
Sample from first boat, No. 9 A: s.s. “ Barrow,” time sample taken, 6.45 p.m., April 15th, _ logical, 
1903 ; position, No 3; state of tide, two-thirds ebb. ery oR 


Intermediate boats: s.s. “ Barking,’ commenced 6:50;finished discharging 7.5 p.m.; 8.8. RiverThames 
“ Belvedere,” commenced 6.50, finished discharging 7.5 p.m.; s.s. ‘‘ Bazalgette,’? commenced and Thames 
7.25, finished discharging 7.45 p.m.; s.s. “ Burns,” commenced 7.10, finished discharging 7.45 | Estuary. 

m 


tah Sample from last boat, No.9 B: s.s. “ Binnie,” times sample taken, from No.3 to No. 10 buoys, 


every two minutes, from 8 to 8.50 p.m. ; state of tide, last quarter ebb. 
Samples are taken from hows of sampling vessels. 


ROBERT G. Warrick, Marine Supt. 


Details of samples taken on April 21st, 1903, for Royal Commission on Sewage Disposal :— 


s.s. “ Barrow” finished discharging the last cargo of the previous tide at about 1.30 p.m., 
April 20th, 1903; position, No. 3 buoy ; state of tide, first quarter flood. 

Sample from first boat, No. 10 A: s.s. “‘ Binnie,” times sample taken, every two minutes from 
10.40 to 11.10 p.m., April 20th, 1903 ; position, between Nos. 3 and 8 buoys; state of tide, last 
quarter ebb. 

Intermediate boats: s.s. “ Barking,” commenced 11.20 p.m., finished discharging 11.35 p.m., 
April 20th, 1903; s.s. ‘ Burns,” commenced 11.25 p.m., finished discharging midnight, Apri 
20th, 1903; s.s. “‘ Bazalgette,” commenced 0.45 a.m., finished discharging 1.5 a.m., April 21st, 
1903. 

Sample from last boat, No. 10B: s.s. “ Barrow,” times sample taken, every two minutes from 
1.50 a.m. to 2.5 a.m., April 21st, 1903; position, from Nos. 3 and No. 1 buoys; state of tide, 
after low water. 

Samples are taken from bows of sampling vessels. 


Ropert G. Warrick, Marine Supt. 





Details of samples taken on April 22nd, 1903, for Royal Commission on Sewage Disposal :— 

s.s. ““ Barrow ” finished discharging the last cargo of the previous tide at 2.55 p.m., April 21st,. 
1903 ; position, No. 1 buoy ; state of tide, first quarter flood. 

Sample from first boat., No. 11 A: s.s. “ Binnie,” time sample taken, every two minutes from 
10.50 to 11.20 p.m., April 21st, 1903 ; position, from No. 10 to No. 6 buoys; state,of tide, last 
quarter ebb. 

Intermediate boats: s.s. “ Bazalgette,”’ commenced 11.50 p.m., April 21st, 1903, finished 
discharging 0.10 a.m., April 22nd, 1903; s.s. “ Burns,” commenced 11.50 a.m., April 21st, 1903, 
finished discharging 0.10 a.m., April 22nd, 1903.; s.s. ‘“‘ Barking,” commenced 11.50 a.m., 
April 21st, 1903, finished discharging 6.10 a.m., April 22nd, 1903. 

Sample from last boat, No. 11 B: s.s. “ Barrow,” times sample taken, every two minutes from 
2.30 to 3.10 a.m., April 22nd, 1903 ; position, from No. 1 to No. 10 buoys; state of tide, first. 
quarter flood. 

Samples are taken from bows of sampling vessels. 


Ropert G. Warrick, Marine Supt. 





Details of samples taken on April 25rd, 1905, for Royal Commission on Sewage Disposal :— 

s.s. ‘* Barrow ” finished discharging the last cargo of the previous tide at 2.15 p.m., April 22nd, 
1908 ; position, No. 1 buoy ; state of tide, low water. 

Sample from first boat, No. 12 A: s.s. “ Binnie,” times sample taken, every two minutes from 
11.30 p.m. to midnight, April 22nd, 1903; position, from No. 10 to No. 1 buoys; state of tide 
half ebb. 

Intermediate boats ; s.s. “ Bazalgette,’ commenced 0.20 a.m., finished discharging 0.45 a.m., 
April 23rd, 1903 ; s.s. “‘ Barking,” commenced 0.30 a.m., finished discharging 0.45 a.m., April 25rd, 
1903 ; s.s. “ Burns,” commenced 0.45 a.m., finished discharging 1.20 a.m., April 23rd, 1903. 

Sample from last boat, No.12B: s.s. “ Barrow,” times sample taken every two minutes from 
2.20 to 2.55 a.m., April 23rd, 1903; position, from No. 1 to No. 10 buoys; state of tide, lo 
water. 

Samples are taken from bows of sampling vessels. 
RosBEeRT G. Warzicr, Marine Supt, 
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DaILy RAINFALL for the earlier nalf of the year 1903. 











Day. January. 
in. 
1 0-00 . 
2 0-14 
3 0-09 
4 0:27 
5 0°59 
6 0:04 
7 0:00 
8 0:03 
9 0:02 
10 0:00 
11 0:00 
12 0:00 
13 0:00 
14 0:00 
15 0-00 
16 0:00 
17 0-21 
18 0:10 
19 0:07 
‘20 0:02 
‘21 0:00 
22 0:10 
23 0-01 
24 =| 0:06 
25 0-01 
26 0:00 
27 0°23 
28 0°10 
PAS Rae 0-00 
30 0-00 
Bat 0:03 




















1.9500. 
| 
February. March. April. May. | June. 
| 
in. in. in. in. in. 
0:20 0-17 0°16 0:05 0-00 
0-00 0°30 0-07 0:00 0-00 
0-00 0:02 0:00 0°34 0-00 
0-00 0:00 0:16 0-05 0-00 
0:00 0-18 0-00 0:03 0-00 
0-00 0:00 0-00 0-07 0-00 
0-02 0-19 0:00 0-15 0:00 
0-00 0:00 0:03 0-02 0-00 
0:00 0:08 0:00 0-13 0°57 
0:00 0-09 0:00 0-00 0-75 
0-00 0-00 0-00 0-12 0°44 
0:00 0:00 0-00 0-02 0-00 
0:00 0:00 0-01 0:00 0°58 
0:00 0°00 0:00 0-00 0:98 
0-01 0-00 0-04 0:00 1°32 
0:00 0:00 0-00 0-17 0°30 
0:00 0:03 0:00 0-3 0°31 
0:00 0-09 0:00 0-00 0-00 
0-00 0:05 0-00 0:00 0-81 
0-00 0-00 0:00 0-00 0-01 
0:00 0:00 0.00 0:00 0:00 
0-02 0:00 0-00 0-01 0-00 
0-17 0-17 0:00 0:00 0-00 
0:03 0-04 0:00 0-00 0-00 
0-18 0:03 0-00 0-00 0-00 
0-17 0:06 0°53 0:00 0:00 
0-17 Obi 0-18 0-00 0-00 
0°39 0-13 0-11 0°33 0:00 
= 0-04 0°32 0:00 0-00 
— 0°38 0°23 0:00 0:00 
— 0-00 _ 0-13 — 
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APPENDIX C. Division I. 
pe 
er logi 
EXTRACTS FROM THE GOVERNMENT ANALYst’s REiorT ON THE METROPOLITAN WATER SupPPLY everson 
DuRING May anp JuNE, 1903. of the 
RiverThames 


The Government analyst, in his official report on the samples of the Metropolitan water supply and Thames 


examined during May, 1903, states in his report, among other observations, that :— 

“The supplies of the five companies distributing filtered Thames water contained more organic 
matters than in April, the increase in impurities being due to the floods which occurred early 
in the month (May) ” 


“The East London water taken on the 8th (May) was derived from the company’s 
Thames and Hanworth sources, and was inferior in quality to that distributed in the 
previous month (April); . . . . from the high proportion of nitric nitrogen it was 
evident that the mixed supply contained a much larger proportion of the Hanworth gravel 
water than usual.” 


Seen through a stratum two feet deep, the colour of the Southwark water and of the East London 
water is described as “ very pale yellow” (18th May), and the East London water as “ yellow ” 
(8th May). 


The supplies of the companies dealing with Thames water were at the end of April, it is stated,— 


“Freer from organic impurities than they had been since the beginning of the year, 
but the heavy flood which occurred in the early part of May seriously affected the con- 
dition of the river, and consequently the companies which possess comparatively little storage 
were for some days unable to avoid the distribution of water of very unsatisfactory 
quality.” 


It is also stated that the quality of the Southwark Company’s water “ was only slightly dis- 
turbed ” by these abnormal conditions. With regard to the East London Company’s supply, it 
is also pointed out in the Report that “ on a few dates (May 6th, 8th, and 11th) the water, delivered 
in districts supplied from the Thames and Hanworth sources of the company, was of somewhat 
indifferent quality.” It is also noted that among others, the Southwark Company’s water was 
found to contain— 


“On several occasions small amounts of suspended matters, consisting chiefly of rust- 
stained particles, and probably derived from the mains. In addition to the particles of 
rust, the Southwark Company’s water often contained diatoms and other organisms.” 


The Report for the month of June states that the Southwark Company’s water taken on the 
15th June “ contained less organic matter than in May,” and was “ of fair quality.” 


“The water drawn from the mains of the Southwark Company (and some other com- 
panies) on the 25rd of June was of very unsatisfactory quality, owing to its deep brown 
colour and the excessive amount of organic impurity which it contained ; the Southwark 
Company’s water was by far the worst, and from a search through the analyticai records 
it appears that not since February, 1869, has such a large amount of organic impurity 
been observed in a filtered London water. The great increase in organic impurity has, 
of course, been due to the large volumes of land water which immediately drained into 
the Thames, owing to the very heavy rains of the past month (June), and it is evident 

‘from the very high ratio of carbon to nitrogen (13:1) that the organic matters washed 
into the river were mainly of a vegetable character. One effect of the extraordinary rain 
was to reduce the proportion of chlorides in the filtered Thames water; the amount of 
chloride, which at this time of year is usually 1°6 or 1:7, fell, in the case of the Southwark 
supply, on the 23rd (June) to 1°25 pts. per 100,000. The Southwark Company’s water 
on the 23rd June was very slightly turbid.” 

* *k x * * * 


“The East London Company’s filtered water, collected on 15th June, was drawn in a 
district supplied with water from the Thames at Sunbury and wells at Hanworth; it was 
clear and of fair quality.” 


It is also noteworthy that the Southwark Company’s water was on 23rd June described as 
** dark brown in colour.” 


“From a detailed consideration of the above results and those obtained in May, it 
appears that all the Thames-derived waters had at the commencement of the past month 
practically recovered from the effect of the May flood, and the proportions of organic 
matters in the several supplies were approaching those usually found in summer months. 
The quality of all the Thames waters remained good until about the middle of the month, 
when the floods, consequent on the exceptional rainfall, rendered the condition of the 
river unfavourable for the operations of the Companies, and those possessing but little 
storage were, as usual at such time, unable to avoid the distribution of water of very high 
colour and considerable organic contamination. The Chelsea and West Middlesex Com- 
panies’ supplies were but little affected until nearly the end of the month, and even then 
the maximum amounts of organic impurities present were less than half those reached in 
the cases of the Southwark and Grand Junction waters. The Southwark water was the 

_ first to fall off in quality, and on the 19th June the “ oxygen consumed ” figure reached 
“512 part per 100,000, and probably represented an amount of total organic impurity 
which has not been exceeded in a London water during the last 34 years. Notwithstanding 
the floods which took place in May, the Southwark Company made such good use of stored 
water that the quality of the supply was the best of the Thames waters in May, and it 
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would seem, from the unfortunate circumstance that the June floods followed so soon 
dter those of May, that the Southwark Company was unable to recharge its storage 
reservoirs in time, and was consequently wrmble to avoid passing the flood water direct 
to the filters during the past month. The quality of the Southwark Company’s water 
from the 19th to the end of the month was bad, and the supplies of the Grand Junction 
and Lambeth Companies from the 22nd to the end of the month were also of unsatisfactory 
‘uality. The experience of the last month clearly indicates that the present storage 
wrangements of certain of the Companies are inadequate to cope with the condition of 
things which prevailed during the heavy rains of June. 

“The New River Company’s water, although it contained on a few occasions more 
organic impurity than usual, was of good quality throughout the month. 

“The Kast London Company’s supply contained, on the average, about the same pro- 
portion of organic matter as the West Middlesex Company’s water, and all the samples 
examined were of good quality, except one taken on the 24th June. 

“The Kent Company’s deep-well supply maintained its usual excellent quality through- 
out the month. 

‘“ All the samples of the West Middlesex, New River, and Kent Companies’ supplies 
were clear, but in the cases of the other Companies’ waters, on a few occasions and many 
(imes iv the case of the Southwark, small amounts of suspended matters, chiefly inorganic, 
were observed. The Southwark water on the 19th June was opalescent, and indicated 
that at the time the Company’s filters were unable to entirely remove the fine particles 
of clay from the flood water with which they were charged.” 
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MEmvuRAND--f GIVING INFORMATION ascED FOR BY THE SECRETARY OF THE ROYAL COMMISSION Evaminaton 


ON SEWAGE DisposaL, IN LETTER DATED THE 28TH JULY, 1903. 


ot the 
RiverThames 


(a) Question.—The discharge of the River Thames at a point about midway between Sunbury and Thames 


and Hampton ? 


Answer.—The natural flow for 20 years (1883-1902) may be taken as ranging from a maximum 
of 2.1492 million gallons per day in February, to a minimum of 4293 million gallons per day in 
August. 


The natural daily flow as averaged over 20 years (1883-1902) is 1,110 million gallons. 


From the natural flow the amount subtracted by the water companies ought to be deducted 
to obtain the net flow. The average daily amount subtracted by the water companies during 
1902 was 1334 million gallons ; the above figures would then become 





Maximum .. 2,1493—1334 =2,016} million gallons per day. 
Minimum ..  42923—1334= 2964 million gallons per day. 
Averagedaily .. 1,110}—1334= 977 million gallons per day. 


(6) Question.—The discharge of the Thames (high and low tides) at a point about midway 
between Barking and Crossness ? 


Answer.—i have not been able to make observations to answer exactly, but a number of 
figures with reference to this question were placed before the Royal Commission on Metropolitan 
Sewage Discharge in 1882. From careful experimeats made by Mr. Henry Law it was found that 
the amount of water passing Barking or Crossness in one average ebb tide of seven hours was 
16,156 million gallons. 


(c) Question.—The normal dry weather flow of the effluent at Barking and Crossness ? 
Answer.—At Barking 120 million gallons per day ; at Crossness, 80 million gallons per day. 


(e) Question.—The volume of sludge discharged into the Barrow Deep ? 


Answer.—The average discharge per tide during 1902 was 128,556 cubic feet, or 257,112 
cubic feet per day. Ninety-two per cent. of the sludge is water. The actual daddy weight of 
solid matter discharged in the Barrow Deep was 558 tons. 


(f) Question.—The estimated ratio between the volume of sludge and the volume of high and 
low tide of the water iv the stretch oi the Barrow Deep traversed by the sludge steamers during 
their discharge ? 


Answer.—(1) At high water of ordinary spring tides the volume of water in the Barrow Deep 
is 35,040,960,000 cubic feet, the volume of sludge discharged each tide is 128,556 cubic feet : 
*. Tatlo= 5.728558, =1 to 280,000 (about). 

(2) At mean tide level.—Volume of water in Barrow Deep, 30,072,000,000 cubic feet: .°. ratio = 
(3) At low water of ordinary spring tides.-Volume of water in Barrow Deep 21,106,500,000 
cubic feet: .*. ratio= 5.728559 =1 to 197,000 (about). 





Note.—The above figures for the water in the Barrow Deep give the actual volume of water in 
the Deep at any one time. It must be remembered of the above figures for sludge 92 per cent. is 
water. 

Maurice FitzMavuricr, 

23rd November, 1903. 
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The inoculation of sewage with B. pyocyaneus and the subsequent ee me 
esolation of this microbe from (1a) the effluent from a continuous filter ; (2a) pyocyanents 
septic tank liquor ; and (2b) the effluent from contact beds. canton 

filter bed an 

through a 

septic tank 

The records obtained since 1898 of the biological qualities of the effluents °™4°¢9nt*** 
from septic tank and bacteria bed processes of sewage treatmert may seem 

to render this special enquiry almost unnecessary. Thus it has been shown by 

carefully conducted quantitative experiments that in their intrinsic biological 

qualities the effluents from artificial processes of sewage treatment differ 

so slightly from raw sewage as to be almost as potentially dangerous to 

health as the sewage antecedent to its treatment. Nevertheless, the results 

obtained by the use of the quantitative biological tests above referred to 

afford strong presumptive evidence, rather than absolute proof, of the patho- 

genic qualities of sewage effluents. Hence, proof of the passage of a parti- 

cular pathogenic microbe through a continuous filter, and through a septic 

tank and contact beds, may cohvey to some persons a more definite and 

tangible illustration of the capability of effluents to retain the potentially 

dangerous qualities of “ untreated ” sewage than is apparent from the results 

of five years’ routine work on the biological qualities of sewage effluents. 

Moreover, the experiments hereafter to be described throw some light 
on a point which has received small recognition in the past, namely, 
the “time relation” between the presence at a given time of a parti- 

-cular microbe in the crude sewage before treatment and the re-appearance 

of this microbe or of its progeny in the effluent after treatment. This 

is a matter of considerable interest to the epidemiologist, because “delay” 

between the casting adrift of a pathogenic microbe from the infected animal 

host and the re-appearance of the same microbe or of its progeny under con- 

ditions potentially provocative of a further spread of disease is a factor 

which makes for safety. Further, the experiments give some slight indication 

of the length of time during which pathogenic germs can retain their vitality 

in a septic tank or in a bacteria bed and pass away with the effluents in a 

‘living and virulent condition. 
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Before dealing with the results of the experiments in detail it is well to 
bear in mind five considerations, namely :-— 


ee 


(1) That the microbe of experiment was added to the sewage in 
enormous numbers. 


eee 


(2) That the results obtained with one kind of micro-organism must 
not be applied too closely to microbes of separate species. 





a ae 


(3) That there are practical and chemical considerations which merit 
attention as well as the bacteriological records. 
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(4) That there is a fundamental distinction between effluents destined 
to discharge into, on the one hand, drinking and, on the other 
hand, non-drinking water. streams. 


SEL TST aS 


(5) That I have isolated occasionally B. pyocyaneus from sewage and i 
from effluents not artificially inoculated with this microbe, so that ie 
the micro-organism chosen for experimental purposes is one which ie 
is not necessarily always absent from sewage, although its presence iy: 
therein can only be regarded as exceptional., This fact, however, if 
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does not lessen the value of the results if the conditions of 
experiment be taken into consideration. 
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Division II. The following is a summary of the contents of this Division of the 


Passage age of B. Report : ee 
pyocyaneus 

through a 

continuous 


filter bed and SEcTIon I. 
through a 
septic tank 


and contact First B. Pyocyaneus Experiment at Hendon. Continuous filter. 
DeCS. ° 


Section IT. 


Second B. Pyocyaneus Experiment at Hendon. Continuous filter. 


Secrion ITT. 


7 First B. Pyocyaneus Experiment at Leeds. Septic tanks and contact 
eds. 


SEcTIon LV. 


Second B. Pyocyaneus Experiment at Leeds. Septic tanks and contact 
beds. 


SECTION VY. 


General Summary and Conclusions. 





Section I. 


Description of first B. Pyocyaneus experiment at Hendon. Ducat’s filter 
NO. | 


1. Fifty oblique agar tubes were, after inoculation with B. pyocyaneus; 
i incubated at 37° C. 





2. On the third day (August 7th, 1902) the growth from these tubes 
| was transferred to 300 c.c. of sterile water (B. pyocyaneus emulsion). 


3. At 11:10 a.m. on August 7th, 1902, the B. pyocyaneus emulsion was 
added during a period of three minutes to the sewage as it flowed on to the 
No. 1 Ducat filter at Hendon. 





4. Beginning at 11:20 am., cultures were made at intervals of 
five minutes from the effluent during a period of over five hours. 


5. These cultures (1 to 64) were kept under observation in order to 
ascertain whether or not B. pyocyaneus was present. Generally speaking, 
the method of culture was as follows :—(a) Primary loop cultures in broth ; 
and (b) Secondary oblique agar cultures. The tubes were incubated at 


Oy A: | 














6. The ftesults are shewn in the following table and diagram. It is of 
interest to note that B. pyocyaneus appeared in the effluent within ten 
minutes from the start of the experiment, and that virulent B. pyocyaneus 
was isolated from samples obtained five hours afterwards. 





* Commenced working August 16th, 1899. Size of filter 15 ft, by 12 ft. or 20 square 
yards. Depth, 8 ft. 4,000 gallons (200 gallons per square yard) of crude sewage filtered per 
24 hours. Size of filtering material (coke) 4 in. to 2 in. 





Sl 
August 7th, 1902. 


11.10 a.m. 
11.11 a.m. During this period of three minutes, the B. pyocyaneus emulsion was 
11.12 a.m. added to the sewage flowing on to Ducat filter No. 1. 


11.13 a.m. 
The following is the result of cultures* subsequently made from the effluent :— 





11,20a.m. Culture 


1 
2 
3 
+) & 
5 
6 
7 
8 


B. pyocyaneus present 
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. 35 | Negative result 
- 36 | Positive result. 
53 37 | Negative result 


» 938 
‘ a Positive result 
- 41 


. 42 | Negative result 
- 43 | Positive result 
ns 44 | Negative result 


46 \ Positive result 





3 47 | Negative result 





_ From 11.20 a.m. until 4.35 p.m. cultures (1 to 64) were made at intervals of five minutes from the effluent. 





y 48 

” 49 A 
% 50 | Positive result = Goanits Weep LS 
Pu 

3 52 | 

+3 53 | Negative result 

ES 54 | 

A 55 | | Positive result 

” 56 

i 57 | Negative result 

: oH \ Positive result 

a 60 


61 \Negative result 


. 62 | Positive result 
9 63 | Negative result 
» $64 | Positive result ] 








| 





insomtiael 


* The cultures yielding, as regards B. pyocyaneus, a positive result are marked in thicker type. 

+ B. pyocyaneus isolated in pure culture. 1 cc. and 1/10 cc, of a broth culture thus 
obtained were injected subcutaneously into two guinea-pigs (a and b). Both rodents (a and b) 
died within 24 hours, and in each case B. pyocyaneus was recovered from their heart’s blood in 
pure culture. 
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It must not be concluded from this experiment that because B. pyocya- 
neus when added to the sewage in enormous numbers appeared in the effluent 
within ten minutes from the commencement of the experiment and continued 
to escape from the filter for some time afterwards, that a precisely similar 
result would have been obtained if only a few microbes had, been added. 
Nor must it be inferred that all the bacilli introduced with the onflowing 
sewage eventually appeared in the effluent. Still less should it be inferred 
that the results indicate in any way that the fiiter was not working satisfactorily 


From the chemical and practicai point of view. Even from the bacteriological 


standpoint, this filter, particularly in its earlier days, had yielded 
remarkably good results. The conclusion to be drawn is_ rather 
this :—That a continuous filter, although capable of yielding very good 
results chemically, and, relatively speaking, good results bacteriologically, 
cannot be trusted in the case of the discharge of the effluent into a drinking 
water stream to remove the element of potential danger to health. 

It is well worthy of note that particulate matter (in this case the 
bodies of living bacteria) present in sewage at a given time, although it may 
pass in part through the filter in a very short space of time, continues to 
appear in the effluent for some considerable time afterwards. The experi- 
ment unfortunately conveys no information as to the time at which the 
maximum number of B. pyocyaneus were escaping from the filter. It will 
be noted that cultures 1 to 34 (period of 170 minutes) all yielded B. pyocya- 
neus (+100°/,). Cultures 35 to 64 (period of 145 minutes) sometimes 
yielded B. pyocyaneus and sometimes not (+ 66 7%). 

That the filter eventually got rid of B. pyocyaneus may be inferred from 
the earlier control experiments in connection with the second experiment at 
Hendon (Section IT.) 





Section II 


Description of second B. pyocyaneus experiment at Hendon 
Ducat’s jilter No. 1 


1. Fifty oblique agar tubes were, after inoculation with B. pyocyaneus, 


‘incubated at 37° C. 


2, On the third day (Jan. 6th 1903), the growth from these tubes was 


‘transferred to 300 c.c. of sterile water (B. pyocyaneus emulsion). 


3. At 9.0 a.m. Jan. 6th, 1903, control cultures (1 to 16) were made from 


the effluent from Ducat’s filter No. 1, at intervals of ten minutes until 


11.30 a.m. 
4. At 11.33 a.m. Jan. 6th, 1903, the B. pyocyaneus emulsion was added. 


‘during a period of three minutes to the sewage as it flowed on the filter. 


5. At 11.33 a.m., and subsequently at intervals of one minute, cultures 


‘(17 to 28) were made from the effluent. 


6. At 11.47 a.m., and subsequently at intervals of two minutes, cultures 
(29 to 40) were made from the effluent. 


7. At 12.14 p.m., and subsequently at. intervals of five minutes, cultures 
(41 to 52) were made from the effluent. 


3. At 1.19 p.m., and subsequently at intervals of ten minutes, cultures 
(55 tu 75) were made from the effluent. ; 


9 At 9am., Jan. 7th, 1903, and subsequently at Maree of one hour 
cultures (76 to 24) were made from the effluent. 


10. Similar cultures (85 to 93) were made on Jan. 8th, 1903. 
11. Similar cultures (94 to 102) were made on Jan. 9th, 1903. 
12. Similar cultures (103 to 111) were made on Jan. 10th, 1903. 
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J3. Similar cultures (112 to 120 
14, Similar cultures (121 to 129 


) were made on Jan. 12th, 1903, 

) were made on Jan. 13th, 1903. 
15. Similar cultures (130 to 138) were made on Jan. 14th, 1903. 
16. Similar cultures (139 to 147) were made on Jan. 15th, 1903. 
17. Similar cultures (148 to 156) were made on Jan. 16th, 1903. 
18. Similar cultures (157 to 165) were made on Jan. 20th, 1903. 
19. Similar cultures (166 to 174) were made on Jan. 22nd, 1903. 


20. These cultures (1 to 174) were studied for the presence of {B. 
pyocyaneus. Generally speaking, the method of culture was as follows :— 
(a) Primary loop cultures in broth; (6) secondary agar oblique cultures. 
The tubes were incubated at 37° C. 

21. The results are shewn in the following table and diagram. It is of 
interest to note that B. pyocyaneus appeared in the effluent within eight 
minutes from the start of the experiment, and was present (at first invariably, 
later at irregular and increasingly rare intervals) up to the 154th culture 
(tenth day) in the cultures subsequently made. 


January 6th, 1903, 








9.0 am. Culture 1 | 
UEC ae a 2 
i al m 3 
w30)”,; - 4 
et ae 5 
Lost eae i 6 
cOnGe ., 5 7 
10:10, ,, “4 8 During this period control cultures were made. The 
Mie20-,, - 9 |{ result as regards B. pyocyaneus was negative. 
POO, “ 10 | 
10.40 ,, Pe Li 
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January 6th, 1903. 
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11.34 ,, | During this period of three minutes the B. pyocyaneus emulsion was« 


11.35: ,, yee? to the sewage flowing on to Ducat filter No. 1. 
i136", 


January 6th, 1903. 








oS 11.34 am. Culture 17 |, 

BE ae map bal 

pao | 

2 8 TOG! 5; i oe | 

3 be cae . 5 Sy fyi results as regards B. pyocyaneus 

as a BO. 5, - 22 || 

bites Pet ,, . 23 || 

Ege PiAdy °.. oad} 

no © £1:47 1 ,, »  *25 |) Positive results as regards B. pyocyaneus. 

aS 11.43.4y, T°. 26 | N.B. It will thus be seen that B. pyocyaneus 
Bos 11.44 ,, i 27 |/ appeared in the effluent within eight minutes from the 
= ae £1.45 ,, . 28 J start of the experiment. [26, 27, 28 also positive. | 








* B. pyocyaneus isolated in pure culture. le.c. of a broth culture thus obtained was 
injected. subentaneously into a guinea-pig. A pathogenic effect was produced, but the animal 
eventually recovered. The cultures yielding, as regards B. pyocyaneus, a positive result are 
marked in thicker type. 
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Division I. January 6th, 1903. 
Passage of B, 
pyocyaneus oe 11.47 am. Culture 29 
through a =eoees 11.49 30 
contizuou~ =) 5 1 151 ” ” 
filter bacaas = Pag 1153 ” ” a 
through a my . 
Yate oS ” ”» 
SEHR © 3 luis es geet atta ee 
scat aera hve Bey ihc » 34 All the cultures gave a positive result as regards the 
on ee g L102 », 30 |/ presence of B. pyocyaneus. 
age 12. 1 p.m. Bony OO. 
ag AT cou. ny NY) 
coke 1885 ik ou 19g 
Eee || 127, nso 
eh =| 12. 9 ” ” 40 
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SS ; 12.14 pm. Culture 41 | 
Be LOL Ss, . 42 
a 12.24. ,, een VAR 
Deen igeue ESCM, ayaa 
tae 12.34 ,, ee 4D 
S oe LESO As, ie 1) All the cultures gave a positive result as regards the 
ees el 12a, » 47 — presence of B. pyoeyaneus. 
Bee || 1949 | ur as 
20s © || 12.54 ,, » 49 
as 15 OMe ee 
Se SE i gee 
Ba seeps Ce asi ps 
= (| te pm. Culture 53 Negative result as regards B. pyocyaneus. 
re 1.2 : 54 
e eens Rtas 
Soi heat e ie 
i | 1/59 i s ee Positive result as regards B. pyocyaneus. 
3 Obes DS 
S lk hae BO 
© G20) ns, Pe iay Ler 8) Negative result as regards B. pyocyaneus. 
2 TERNS Ie GL 
- Pe4o es WALT 
2 ii) aoe 3s Od 
ES \ | ae 2 64 
5 5 | | nee : p ee | Positive result as regards B. pyocyaneus. 
Se || 3.39 ,, Bae oy ie 
a ieee » 68 | 
ae 3.59 ” ” 69 
= =| oa) ” ” 70 j 
me AAO its » 1) 
eet ilar pee ts Oe Negative result as regards B. pyocyaneus. 
BS dd oo a re emt 
ie as 5 : it } Positive result as regards B. pyocyaneus. 








From 4.59 p.m. January 6th, 1903, to 9 a.m. January 7th, 1903, no 
cultures were made. 


January 7th, 1903. 








S22 ue, Culture 76 { Positive result ) 

= 4 & | 10 ” ” 77 

= oe 6 ee a He ¢ Negative result 

2 ae eee 2 Hh BG As regards the presence of 
~ cl g ° 5 ” | 

oe, 5 SMD vy » SL | . Positive result B. pyocyaneus. 

Sin Sale 2 82 |\ ; 

S58 bo || i ” ga jf Negative result 

Qe Bese AS ” 3 ee 

25 = ela as Pets: | Positive result 











*Jnu,* B. pyocyaneus isolated in pure culture. 1 ¢.c. of broth culture injected subcutaneously into 
a guinea pig. The animal died within 24 hours. 
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From 5 p.m. January 7th, 1903, io 9 a.m. January &th, no cultures Divison H- ; 
were made. Passage of B.. ‘ 
pyocyaneus } 
January 8th, 1903. through a 
Seeger. t 
ta 9 a.m. Culture 85 > filter bed an - 
ie 33 ( 10 4 ee We through a F 
3 2 Z | ” ” ; ; sepuc tank 4 
ate (9 pt » 87 Negative result and eontach \ 
5 y= | 12 noon meta t , beds. i 
Se ere le,’ p.m 89 As regards the presence of 
‘amma ”? ‘ee F 
ee 8 : Dg Fat OU) Positive result B. pyocyaneus. i 
= 2 = 3 Ted ” 91 : : ‘ 
Az mae ies, > 92 Geet result ' 
3 » Bea » 93. Positive result : 
} 
From 5 p.m. January 8th, 1903, to 9 a.m. January 9th, no cultures : 
were made. 
January 9th, 1903. 
Soe 9 a.m. Culture 94 | Positive result 
a ia bag) 1195 | f 
er See 2, » 96 | 
Bae 12 
a ae me it iB 2% As regards the presence of 
ap oS 9 Lars ” 99 |¢ Negative result B. pyocyaneus. 
a s a ee bb) ” 
wt sy fo. 3 9 9 100 
pan oa) 4 
Q a = ” ” 101 
ears Di aay sun Le ) 
From 5p.m. January 9th, 1903, to 9 a.m. January 10th, no cuitures i 
made. ; 
January 10th, 1903. { 
i 3 a ts a.m. Culture Ay ' 
5 ” ” F 
Seem (cll; #r105 : 
an Oe 9 ih 
a oe ] of ae 2” ae | Negative results as regards the presence of B- \ 
wo” & i Sam ” Jog |{ Pyocyaneus. | 
2d. a a4 ” 
5 g ie 3 ” ” 109 : i 
As 3 = a ” ” 110 if 
See 5, Waetlah i { 
From 5 p.m. January 10th, 1903, to 9 a.m. January 12th no cultures : 
were made. i 
i 
January 12th, 1903. I 
3S Sex ( 9 a.m. Culture 112 |) i 
a a 10 ” ” 113 iF 
ay g 11 ” ? 114 i 
jeg 2 5 : ik 
ae © a i er é - s Negative results as regards the presence of B. : 
he eB 9 ae 5 117 / - pyocyaneus. 
Aa 2 res 3 eS 4 118 f ' 
ots = ” ” 
AZPZI| 4. et 219 i 
555) 5 » 120 ‘ 


From 5 p.m. January 12th to 9 a.m. January 13th no cultures were 4 
made. 


January 13th, 1903. 





Sua 9 a.m. Culture oe | i 
58 | 10 ,, ” 122 | ' 
4 fo) lig! ” ” Las | J 
m2 124 | : 
S a oe sag "yon | Negative results as regards the presence of B i 
laa WM. a ( } 
Nees 9 if 196 | pyocyaneus. \ 
A eos mac? e 7 | 
oH raw gq uv ” ” 17 | i 
Ssho 92 | th 
a) pa) 5 = i ” ” 128 | i} 
¢ / 
5 3 o Dd » ” 129 | 


From 5 p.m. January 12th to § am. January 14th no cultures were 
made. 
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through a 
continuous 
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and contact 
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9 a.m. 


Culture 


From 5 p.m. January 


every hour from the 


effluent. 


January ltth, 1903. 








9 a.m, 


Culture 


130 
131 


132° | 


133 
1o4 
135 
136 
137 
138 


139 
140 
14] 
142 
143 
144 
145 
146 
147 











-Negative result 


Negative result as regards the presence of 
iB. pyocyaneus. 


to 9 am. January 15th, no cultures were 


Positive result 


As regards the presence of 
B. pyocyaneus. 


15th, 1903 to 9 am. January 16th, no cultures 
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Positive result 


Negative result 

As regards the presence of 
B. pyocyaneus, 
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From 5 p.m. January 16th, 1903, to 9 a.m, January 20th, no cultures 


uv 


effluent. 


January 20th, 1903. 
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Negative results as regards the presence of B. 
pyocyaneus. 


From 5 p.m. January 20th to 9 a.m. January 22nd, 1903, no cultures 


every hour from the 


effluent. 


January 22nd, 1903. 
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Negative results as regards the presence of DB 
pyocyaneus 
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It will be noted that all the control cultures (1 to 16) yielded negative Division IL 
results as regards B. pyocvaneus ; that B. pyocyaneus appeared in the efiluent Passage of B- 
within eight minutes from the start of the experiment (culture 25) ; and that Loroapibatl 
in cultures 25 to 52, representing a period of about 87 minutes, B. pyocyaneus continuous 
was uniformly present (+ 100 7%). Cultures 53 to 75, representing a further procured 
period of nearly four hours, contained B. pyocyaneus in all but five samples sceptic tank 
(+ 79%). Later B. pyocyaneus was only found on rare occasions in the 7" \aR*"* 


effluent, the last occasion being on the tenth day (154th culture) 


section III. 
Description of first B. pyocyancus experiment at Leeds.* 


1. One hundred oblique agar tubes were after inoculation with B. 
pyocyaneus incubated at 37° ©. 


2. On the third day the growth from these tubes was transferred to 
600 c.c. of sterile water (B. pyocyaneus emulsion). 


3. At 11.45 a.m. January 21st, 1903, and subsequently, control samples: 
of effluent were collected from the Cameron beds. The times of 
collection are set forth in the accompanying table. 


4. At 9.0am., January 22nd, 1903, and subsequently, control samples. 
were collected from the septic tank liquor at B, see Diagram. The times of 
collection are set forth in the accompanying table. 


5. At 12 noon January 22nd, 1903, the emulsion of B. pyocyaneus was. 
added to the sewage as it flowed into the septic tanks at A and <A? (see 
ciagram of installation). 


6. The times of collection of subsequent samples of septic tank liquor 
and effluents from the various beds is stated in the accompanying table. 


To avoid any risk of contamination (a) the emulsion was poured on ; (b) 
the samples of septic liquor were taken ; and (c) the samples of effluents from 
the contact beds were collected, by three separate individuals. 


7. The samples were collected in sterile bottles and subsequently 
examined for the presence of B. pyocyaneus: generally by the loop culture 
in broth method (at 37° C.). 


8. The results are shown in the following table and diagram. It is of 
interest to note that B. pyocyaneus appeared in the septic tank liquor twe 
hours after the start of the experiment, and 24 hours later was still present. 
Further, that each of the six beds contained B. pyocyaneus in the first: 
emptying subsequent to the passage of this microbe through the septic tank. 
i.¢. at the earliest possible opportunity. On the fourth day B. pyocyaneus 
was still present in the effluents. 


9, It may be of interest to include here a brief description of the 
Cameron installation at Leeds. 


Septic Tanks.—There are two tanks each of 20,000 gallons capacity 
(original capacity) designed to hold 24 hours’ flow of sewage. At the time 
of the experiment, however, they were about half full of sludge. Only one 
tank was utilised so far as the septic tank experiment was concerned 
because it was considered that the dilution of 600 c.c. of B. pyocyaneus 





* In connection with the Leeds experiment I desire to acknowledge the efficient help rendered 
m2 by Miss Chick. 
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Division I. emulsion with 20,000 gallons (nominally) of liquid was already enormous 

Passage of B. (about 1 to 150,800). But as regards the Cameron bed experiment the 

De total bulk of liquid (nominally 40,000 gallons) came into operation since 

pgontinuous the liquor from the separate tanks unites in a common channel before 

through a Teaching the alternating gear chamber (see diagram of installation). 

anit contact It is to be noted that, although the septic tanks are constantly filling, 
ees they are allowed partially to discharge only once every three hours, each 


flush filling one bea. 





Contact Beds -—There are six beds, worked as follows :— 


Filling, about 4 to 2 hour, 

Standing full, about 1 to 14 hour, | cycre of each of the 
Emptying, about 4 hour, six beds. 

Siunding empty, about 12 hours, j 


The beds were filled nine to ten times in the 24 hours, each bed in turn 
resting for 24 hours. In each 24 hours there are five beds working, and nine 
to ten fillings. Hence each complete cycle takes about 113 to 143 hours and 
each bed is filled almost twice daily. The installation has been at work 
since September 22nd, 1899. 


10. In conclusion ] must express my indebtedness to Colonel Harding 
for his kind permission to carry out the experiments at Leeds. I am also 
greatly indebted to Mr. W. H. Harrison for placing every possible facility 
in my way, and for his active co-operation and willing help in conducting 
the experiments. 





Septic Tank followed by Contact Beds (one contact) 


Scale: roughly J ft. to to tnch | 
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Emutlston of B.pyvocyaneus added at A & B' 


Samples of Septic Tank effluent taken at B. 


Samples of effluents from Filter Beds taken tin the Alternating Gear Chamber §, at i,2,3.4,5 &6. 
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First EXPERIMENT AT LEEDs. Division I. 
MS 7 RAE os aE ee Ge Ps aa eh Passage of J}. 
CLoskD SEPric TANK LIQuor. | CAMERON BED EFFLUENTS. pyocyaneus 
== - through a 
Hour. | Day. luo Results as regards | 3 | yo Results as regards continuous 
| ae Pp cca - achat 2 presence of ‘ y 5 atl Acnanre o hia: ge : presence of filter bed and 
| = ollection of Samples. x neus in a= Jollection of Samples. . pyocyaneus in 
As y bophin aoe Gamer Ce Bed. = & eiiuent. through a 
ee eee septic tank 
| . nd contact 
11.45 a.m. |Jan. 21 | oases Negative. a beds 
12.15 p.m 
12.45 ,, 
Libs, 
1.45 
2.15 /,, 2] IV. Bottle broken. 
245 4, 
S:i5 ngs 
3.45 ,, 
2 Lies, | 
4.45 ,, AG i Negative. 
Bib, 
ce ae 
SS | 
6.45 ,, 
lous 4| VI. + 
(BS oe 
Sie, 
8.45 ,, 
9.15 ,, 
9.45 ,, 
10. 15544; 5 I - 
10,45 : 
11.15 i Sample collected at 
11.45 ,, y e distributing into 
12.15 a.m. |Jan. 22 uent chamber. 
12.45 ,, 
Adel 5 .6| Il * 
1.45 57,5 | 
aa ee 
2.45 ,, / 
SID oy 
£3.40) 
4.15 ,, 7 |) UME N) 
4.45 ,, 
Inst: | 
45053 All the samples were ; 
6.15, 3 collected at manhole | | 
6.46 ,, in ciosed septic tank. §| V. " 
7.15 ,, 
LAGE Er} 
8.15 ,, 
8.45 ,, ie ‘ : 
9.15 ,, 1 | Negative Sob Vabe “3 
9.45 ,, 2 r 
‘10.15 ary 3 99 
10.45 ,, Es K ; , | 
BTS 55 6 B. pyocyaneus added) : : [ B. pyocyaneus added e 
B45 to sewage flowing 4 to sewage flowin 
12.3 lst. da 7 é g j : g 
- 5 p.m. y 8 into septictank. At i into septic tank, At 
en ” 9 12 noon. ree 12 noon. 
vies 10 Lieut are 
mS Sy 11 Positive | 
2.45 12 ; 
3.15 13 ‘ 4 run off... “ff sot 
S45 14 | Samples 1, 5, 6, 10, 11, i | 
ase. 15 | 12, 16, 17, 18, 19, 21, ‘ 12 | IV. a 
rete 16 | 22, 25, 26, 28, 29, 30, @ 
5.15, AGud) 31, 32) 193: 35, 37°38 is 
5.45 18 | were collected while . 
é tank was emptying. , 
oe ms 8 An i 13 \ 5 minutes from start . Positive. 
7.1594, 21 : 14}; V. | run off. : 
7,45 i 99 - 15 J 15 minutes after finish " 
SOS xs oH A 
ee i 95 is 16 5 minutes from start ... | Negative, 
: ” 17 4 run off... me ... | Positive. 
9.45 ,, 3, VI 
, % cs “Reepiey 15, 20, Noe oF id 18 15 minutes after finish " 
1L1 5 i 971 34, 36, 39, 40 were 5 19 | : : ce from start ... A 
eae collected while tank 90 |; I. |-4 runo 
12.15 alm, Jan. 23) 98 | was filling. ‘ 91 |) | 15 minutes after finish) |) 
12.45 ,, i 
oe ; 99 ) 5 minutes from start . hy. 
2.15 a 30 - 93 |; Il. | 4 runoff.. * 
2 45 se “ 941) 15 minutes after finish % 
ae - é 95 5 minutes from start . Pe 
4.15 5, 32 i 96 |; IV. | 4 run off.. ; 
as 27 15 minutes after finish Negative. 
23 
BAS, 33 ” 
Ap oa 34 28 5 minutes from start ...| Rottle broken 
6.45 ex 29 V 4 run off.. Negative. 
7.15 = 35 " 30 15 minutes after finish Positwe. 
7.45 4, 








—— 


~ isewN.B.—The cultures yielding, as regards B. pyocyaneus, a posttive result are marked in thicker type. 
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First EXPERIMENT At LEEDS.—(cont.) 


Division IT. 





——-——— —— 
























































Passage of B. CLOSED SEPTIC TANK LIQUOR, | CAMERON BED EFFLUENTS. 
pyocyaneus 2 pircaned 
through a How. Day. ee 3 _ Results as regards |. 3 No. 4 ; Kesults as regaics 
continous bid eborert tei eer PE mine m tact tan ea 
Alter had and | ae | fee | septic tank liquor. |4& | Ped aes ire ate ee 
rough a 
septic tank | ae 
Soe a ct 8.15 a.m. Ist day| 36 | Positive 
beds. 8.45 ,, |(Jan.23)! 31 |) 5 minutes from start ... | Positive. 
ae Fes | 37 5; 32 iv! 4 run off... ah Ni = 
tO 54 
LOTS | 9 38 n 33 15 minutes after finish | Negative. 
TOO ine 34 | 5 minutes from start ... a 
THRNBy 39 | | i 35 I. | 4 run off... ate ... | Positive. 
13.45 °",, | | 36 J 15 minutes after finish om 
1215 p.m. |2ndday| 40 | | x9 
12.45 ,, | 
15 | 37 |\ oy 5 minutes from start ... an 
1.45 ,, | 38 jhe Ton On x 
{ | | | 
Aa ee Bae | | 39 II. | 15 minutes after finish | Negative 
2.45 ,, | 
eee | | 
3.45 ,, 
BES | 
445s | : 
malo ae | 40 5 minutes from start ... | Positive. 
Bye ete | | 4) |+IIT. | 4 run off ... i ... | Negative. 
G15 | 42 J 15 minutes after firish | Bottle broken. 
6.45 ,, | : ; 
Hus eae | 
"45, | | 43 ) 5 minules from start ... | Negative. 
Sal Dea ee | | 44 V.9\ 4 ranien... 55 sae , 
$45 Sarna | 45 : _15 minutes after finish Bottle broken... 
9.15 ,, | | 
9.45 ,, | | : 
101555, | 46 5 se from start ... | Positive. 
WOE oy . | 47 3 Tun off ... Ae Sth 5 
fivip se . | ws 
TGS BSS Fc | . 48 15 minutes after finish | Negatir 
12.15 a.m. |(Jan.24) Bel 49 5 minutes from start ... | Posztive 
12400 es | 50 I. | 4 run off 5). ise Bi PY 
WTS oe | 51 15 minutes after finish | Negative. 
z | 
Oa i | | During this 
2.45 ,, . During this period no— period no 59 | '5 minutes from start ... | Positive. 
RY | samples of septic . samples of | 53 |! qr, | 4 run off ... es ... | Negative. 
3.45 tank liquor were septic tank | 54 J 15 minutes after finish j 
4.15 oe | collected. a were | : 
4.45 if | collected. | 
SAB se i 55 | 5 minutes from start ... | Positive. 
SS cg : 56 |} ILI. | 4 run off ... ani ... | Negative. 
6.15 _,, | 57 J 15 minutes after finish ax 
6.45 ,, | 
TS Oe. | 
7.45 ,, ia a 58 ) 5 minutes from start ... | Positive. 
Salone, 59 VY. | 47Tun off ... cae era “ 
8.45°,,, | 60 J 15 minutes after finish | a 
9.15 ,, | | Kea 
9.45 ,, | | 
LAU e Sa! | | 61 5 minutes from start ... | Negative. 
10.45 ,, | | 62 Js | 3 run off ... -. ... | Positive. 
(1.15% ea : 
11.45 ,, | | f 63 15. minutes after finish ‘ 
12.15 p.m. [8rd day | 64 | 5 minutes from start ... | Negative. 
2245. | 65 J. |4 run off ... vat ... | Positive. 
| Le Lben, / 66 J 15 minutes after finish 5 
1.45, | | 
| 215 i, | | 
| Cay te Pos | | | 67 ) 5 minutes from start ...| Negative. 
Spas | | | 68 |} IL, | 4 run off 0) eee : 
3.45 ,, | | | | 69 J 15 minutes after finish - 
ht ee | 
4.45, Haye! | | 
: 5.15) aes | 70 | 5 minutes from start ... | 5 
! 5.45, | | | 710| ; ILL. | 4 run off ... wi ... | Positive. 
| Geliae | | [72 | | 15 minutes after finish | Negative. 
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It will be noted that the control experiments (cultures 1 to 6 septic Division IL. 
tank liquor; cultures 1 to 10 contact bed effluents) contained no B. Passage of B. 
pyocyaneus, Two hours after the commencement of the experiment B. Pitch a 
pyocyaneus was present (culture 11) in the septic tank liquor, and 24 hours continuous 
later (culture 40) was still present. Indeed, all the cultures between No. "through a 
11 and No. 40 contained B. pyocyaneus (+ 100 7%). As regards the contact septic tank — 

: > Z oF and contact 
beds Bb. pyocyaneus appeared in the effluents at the earliest possible oppor- “beds. 
tunity, z.e., in the first emptying, subsequent to the passage of this microbe 
through the septic tank and into the beds. On the third day B. pyocyaneus 
was still present in the effluents. But that B. pyocyaneus eventually 
disappeared from the septic tank and beds is apparent from the control 
experiments in connection with the second Leeds experiment (Section IV.). 

The experiment shows the danger of accepting statements which seek 
to prove that the effluents respectively from septic tanks or from contact beds 
preceded by septic tank treatment are necessarily non-pathogenic. It also 
shows that there may be a wide difference between the theoretical rate 


-of flow through a septic tank and the actual rate of flow. 





Section IV. 


Descripiion of second B. Pyocyaneus Experiment at Leeds, February 18th to 
February 28th, 1903. 


1. This second experiment was carried out in exactly the same manner, 
except that the number of samples taken and examined was considerably 
greater than in the previous experiment. 


2. Samples of the septic tank liquor were taken half-hourly from 
‘9 a.m. February 19th until 9 a.m. February 21st. A few samples were also 
taken on February 27th. 


3. Samples of tie effluent from the Cameron beds were taken frequently 
{three at each emptying) from 9.45 a.m. February 18th until 5.35 p.m. 
February 21st, and at less frequent intervals until February 28th. 


4. The emulsion (600 c.c.) of B. pyocyaneus was added to the sewage 
entering the septic tank at 12 noon February 19th. 


5. The result of this experiment was substantially the same as that 
of the previous one. The B. pyocyaneus was detected in the septic tank 
effluent 21} hours after the emulsion containing that microbe had been 
added to the sewage entering the tank, and in the filter bed effluent 43 hours 
afterwards. This occurred in the eftuent leaving Bed I., which was the first 
‘bed to empty after B. pyocyaneus had been detected in the septic tank liquor. 
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Passage of B. 
pyocyaneus 
through a 
continuous 


filter bed and 


through a. - 

septic tank 

and contact 
beds. 


Hour. 





Day. 





9.30 a.m. 


10. 0 
10.30 
LI 


bed 


” 


” 


Feb. 18 


12. 0 noon 


1 "30 
2. 0 
2.89 
at, 
3.3% 
4. 0 
4.30 
5 0 
5.30 
6. 0 
6.30 


8.30 
9. 0 
9.30 
10. 0 
10.30 
11. 0 
11.30 


” 


a a p-m. | 


Feb. 19 





12, 0 noon | 1st day 


12.30 p.m. 


1. 0 


= 
¢ w =~) wo 


ot) 
oooceo 


SO 0 GO IAI OD GUO WB Os Go PO OY 
we wo 
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pot poet et 

ross 
es) 

ooo 


*1.30 


1250 mid. 


” 





Feb. 20 


12.30 a.m. 


1. O 
1.30 
2° 0 
2.30 
3. 0 
3.30 
4. 0 
4.30 
5. 0 
5.30 
6. 0 


” 


92 


SECOND EXPERIMENT AT LEEDS. 





Yo. of 


Culture. 





eer ee cc eh eh eh eee eh fd md 
OCnNROOnga HH OO DUAN whe 


No 
own 


oo 
oi 





CLOSED SEPTIC TANK LIQUOR. 


Remarks as regards 
Collection of Samples. 


All samples were col- 
lected at the manhole | 


in closed septic tank. 


B. pyocyaneus added to 


into 
PATEL 


sewage flowing 
septic tank. 
noon. 


Samples 2, 3, 4, 7, 8, 9, 


12, 13, 14, 17, 18, 19, 22, 
23, 24, 28, 29, 32, 33, 34, 
38, 39, 40, 48, 49, 50, 55, 
were collected while 
tank was emptying. 


Samples 1, 5, 6, 10, 11, 


15, 16, 17, 20, 21, 25, 26, 
27, 30, 31, 35, 36, 37, 41, 
42, 43, 45, 46, 47, 51, 52, 
53, 54, were collected 
while tank was filling. 





Negative. 





, 
Negative. 
Positwe. 





N.B. 


—The cultures Yiel ding, 


Results as regards 
| presence of 

| B. pyocyanens in 
| septic tank liquor. 





CAMERON BED EFFLUENTS. 





No. of 
Cultuie. 


Oo~InD OU wre 


16 
17 
18 


25 
26 
27 


45 


46 
41 
48 


49 
50 
51 


52 
53 








| 





Til, 


+” 


33 


q 


Remarks as regards 
Collection of Samples. 


5 minutes from start 
4 run off . 


15 minutes ‘after finish... 


5 minutes from start 
4 run off ... 


15 minutes after finish... 
5 minutes from start ... 


4 runoff . 


15 minutes ‘after finish... 


5 minutes from start 
4 run off . 


15 minutes after - finish... 


5 minutes from start 
4 run off . 


15 minutes after finish... 


5 minutes from start ... 


%run off . 


15 minutes ‘after finish... 


5 minutes from start 
4 runoff . 


15 minutes after finish. ") 
5 minutes from start ... 


4 run off . 


15 minutes after finish... 


5 minutes from start 
4 run off .. 


15 minutes ‘after finish... 


5 minutes from start ... 


4 run off . 


15 minutes ‘after finish 2 


5 minutes from start ... 


3 run off . 


15 minutes after - finish. " 


5 minutes from start .. 


4 run off .. 


15 minutes after - finish... 


5 minutes from start ... 


4 run off . 


15 minutes after finish... 


5 minntes from start ... 


4 run off . 


15 minu tes ‘after finish ae 


5 minutes from start ... 


4 run off . 


15 minutes ‘after finish. e 


| 
5 minutes from start ... 


+ run off 


15 minutes after finish... 


5 minutes rom start ... 


trun off . 


15 minutes ‘after - finish... 


& minutes from start ... 


4 


4, run off ... 


Results as regards. 
presence of 

B. pyocyaneus in 
the effluent. 


Negative. 


Bottle broken... 


Positive. 








¢ 


as regards B. pyocyaneus, a positive result are marked in thicke! type. 
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SECOND EXPERIMENT AT LEEDS—(condZ.) Division I. 
tr 4 Passage of B. 
‘CLOseam Supmc TANK Liquor. CAMERON BED EFFLUENTS. pyocyaneus 
wee l | ] — through a 
Hour. Day. | 3 | Results as regards |g] yo Results as regards continuous 
a“ Remarks as regards presence of | ars ae Remarks as regards | presence of filter bed and 
S 5 Collection of Samples. B, pyocyaneus in 2 I Bed. Collection of Samples. B. pyocyaneus in te hes 
| wD | septic tank liquor. |” # | the effluent. iirc: 
6.30 a.m, | Feb, 20 rf Positive 54 | I. | 15 minutes after finish... | Positive snc euiere 
oat ey | he ns 
7.30 46 | ere 
S$. Orig: 47 .; 55 | If. | 5 minutes from start .., 
Sah we 48 | eo 56 | 4 yun off . os x 
Oe aa: 49 a Ly a ae rs minutes after finish... i 
0:30 ame 50 » 
en) a. 51 Ry iba 
10:30) 0 55: 1 4 59 a 
1 0 2s, 53 As 5g | Ll. | 5 minutes from start i 
Ddicot) ames 54 a 59 - 4 run off . ats i 
12. 0 noon |2ndday| 55 — | - 60.0, warts minutes after finish... 44 
12.30 p.m. | , 56 Samples 56, 60, 61, 62, | is 
Tyas 57 | 95, 66, 67, 68, 71, 72, ¥ 
130 sue 58 | 73, 76, 77, 78, 82, 83, : 
AG gem ahead a 59 | 84, 87, 88, 89, 92, 93, | ‘ 61 | IV. 5 minutes after start 3 
rh oe ee 60 94, 97 were collected | . 62 | ,, 4 run off .. oad Se 
oF Oe el 61 while tank was emp- | “A 63 | ., 15 minutes after finish ... $ 
Deen hiss 62 tying. | : 
4.0 , 63 Poe 
4 es 64 . KS 64 | V. | 5 minutes after start 2 
beat). Me 65 | Samples 57, 58, 59, 63, | a 65 | Ch 4 run otf .., A a 
5.30 Gag 66 64, 69, 70, 74, 75, 79, | i 66 | >, 15 minutes after finish ... i 
Os" aes 67 80, 81, 85, 86, 90, 91 Bf 
OSU knees 68 were collected while Bottle broken 
ae 69 tank was filling. fe % 
1:30 pee 70 | Positive | 67 | VI. | 5 minutes after start ...| Bottle broken 
Soe a. 71 i 1681 5 4 run off ... a ...| Positive 
8.30 ” 12 . ” 
Fe | ae 73 Bottle broken = §9 | ,, 15 minutes after finish ... ¥5 
9730s 74 _ Positive 
10. ahs vhs) ‘i | 70 | Il. | 5 minutes after start... bu 
10:30) ,; 76 i a Meg ae 4 run off ... a 4 
Lbs Caaaars Tl 3; et 9 aie 15 minutes after finish ... . 
pW age 78 | 3 
12. 0 mid. | Feb. 21} 79 | ¥ 
12530) 2.10: 80 | * | 
1 Oe 81 3 73 | III. , minutes after start ... ss 
pT Oe one 82 | i$ | Pav sees ‘Tanot -.. oy > 
200) aie 83 i Tal oss 15 minutes after finish ... 5 
Oro ee 84 | i 
3. 0 ” 85 ” | ¢ 
pall) | 1 as. 86 Bottle broken | 7§ | 1V. 5 minutes after start... ss 
LIS 87 | Positive ier Fane 4 runoff ... a Ji 
AO es 88 | a Tay ss 15 minutes after finish 5 5 
5.0 ,; 89 oes | | 
5 30 ” 90 ” | 
Gale 91 a Wave 5 minutes after start ...| a 
G0 ys 92 Bottle broken | QQ |_,, 4 run off ... oe , 
Toes 93 | Positive Silas 15 minutes after finish 4 Negative 
Tea: hes 94 ‘3 
8.0 , 95 ” 
8.30 ” 96 ” 
A 97 » 82 | VI. |5 minutes after start ...| he 
ol30maeae, Son ae 4 run off Ae ay al 
1020 . | 
1O}30 ees 84] ,, 15 minutes after finish .../ i 
Liaoges, §5 | I. |5 minutes after start ... Positive 
1i30ue, SG) aes 4 run off ... ...| Negative 
12. 0 noon |38rd day rAd ss 15 minutes after finish ... ae 
12.30 p.m. 
LO: 
ESO Ags 
2. 0 9) | | 
yee | eee | 88 | If. | 5 minutes after start ..., Positive 
 SonOwe ys | 89, $run off ... €: 4 
S305 e. DO be iss 15 minutes after finish ... Negative 
AO Oe | 
4.30) veg 
FMA ing | 91 | IV. | 5 minutes after start ...) Positive 
| he ae gor ints 4 run off .. oe i 
650 pan | 1 98.-|,, +3 15 minutes after finish ... 3 
| | 











During the period (Feb. 21st to ae no samples of septic tank liquor or of Cameron Bed Effluents 
were collected. 
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PE en i SECOND EXPERIMENT AT LEEDS.—(cont. } 

Passage of B. 

pyocyaneus —— by 2, SIND = 
through a CLOSED SEPTIC TANK LIQUOR. CAMERON BED EFFLUENT. 
continuous 

filter bed and 
through a 
septic tank | 
and contact | 

beds. 











No. Results as regards 
; Remarks as regards presence of 
Bed Collection of Samples. B. pyocyaneus in 
5 ii the effluent. 





Results as regards 


Hour. Day. 
| Remarks as regards presence of 


No. of 
Sample. 
= 


Collection of Samples. B. pyocyaneus in 
septic tank liquor. 


| No. of 
Sample 








10. Oa.m. |Feb. 27) 98| Samples 99, 100, 101,104, | Positive. 
10.30 ,, |8thday| 99 105, 106, were collec- | us 94; V. | Srun off... EA ... | Negative. 
We ree 100 ted while tank was | i 
Ole cs 101 emptying. | - 

12. 0 noon {9th day} 102 | Negative. 
12°30 p.m. 103 | Positive. 

10k 104 | Negative. 
L3G a 105 Pewee 

2... 0 33 106 | Samples 98, 102, 103, 107, » 
+5 107 108, 109, were collec- | Not positive. 
4 108 ted while tank was aj , 
a 109| filling. = 96!) 7 IT: i ees 54 Ae ‘ 
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or 
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987 ALG $ 





10.30 ,, 


~ 
(= 
fon) 


12. 0 mid. Feb. 28 
gg | VY. Sk wees a 3 ... | Losetive. 


Sake During this joo | 1 Negative 
a During this period no period, no . oe ee ‘— bitin aang 
a samples of septic samples of 
tank liquor were col- | septic tank | 
m lected. liquor were 
collected. 
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130s 
12. O noon |10thday 
12.30 p.m. ‘ 
1, SOME | 

1.30.8. [Pee | 1041 V. 4 OTL heii 4 
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It will be noted that none of the control experiments (cultures 1 to 7 _ 


septic tank liquor; cultures 1 to 31 contact bed effluents) contained B. 
pyocyaneus, so that it may be inferred that since the first experiment (carried 
out about one month previously) the septic tank and contact beds had 
practically got rid of this microbe. B. pyocyaneus appeared in the septic 
tank liquor 23 hours after the beginning of the experiment (culture 12) ord 
all the cultures (with one exception), made subsequently at half-hourly | 
intervals during a period of nearly two days, gave a positive result (cultures 
13 to 97). On the eighth day after the commencement of the experiment B. 
pyocyaneus was still present in some of the cultures. 


As regards the contact bed effluents B. pyocyaneus appeared in the first 
emptying of the beds subsequent to the passage of this microbe through the 
septic tank and into the beds, 7.e. at the earliest possible opportunity. About 
90 per cent. of the cultures (37 to 93) collected during a period of 54 hours. 
from the effluents from the six contact beds contained B. pyocyaneus. On 
the eighth, ninth and tenth days further cultures (94 to 104) were made, but 
in only one case (culture 99 ; ninth day) was a positive result obtained. 


Each square represerts Gurb munittes : 


Dtagran 5 illustrating second B. pyocyaneus experiment at Leeds . 
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Ry st ee Bd gth 5th 6th 7th R39 . 
egy Ist day 2 day & part of &#day. see 
aoe ~~ 8%: day 9% day. aie 
aa ee ee eee ee ee ee ee eS ee (A Q 
gs L] | i Baesoaw RPS RSE Base lait Ea esaee ae i [ ] il Mart. tus pertod no a RS Te eed ee compiles ey sepia 
fs FN OPOGNDH OX AM FO GROOT GIGS ISISH ASS HH TS ITH SF PETS IOHARHGRSRE SSBBSSSSSBRELL Z BARS Oe Of septic tank . BBSs9Ssessse 28 tank liquor were collected . 
Te ETE, COLLECLICE. © oe aN a a 
a 
X minutes 
me 
Lach square represents tarty Tramutes. & 3 
% : Fach square represents thirty mairniutes , 
Be 
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OER ee OE a i i i 838 i cn ee oor eee ee oc Se Se See 
Re = S 
~~ eee 9% day. 10% 
7$¢ day . 24 Day B74 gh 5h gt ate "“% day 
& part of 8% day. 
BG = B. pyoecyaneus not found ir the cuttures . (a = Sample bottle broken.) 
— as present tr the catltiares - 


The vertical red. lune indicates the time at which the B.pyocyaneus emilston was added to the Sewage rlowing into the septic tank . 
The Roman nimerals refer to the different beds . 


It will be seen that B.pyocyaneus appeared-in the septic tank Uquor 272 hours after the beginning of the experiment, and 4] hours afterwards 
was still present; and further, that the effluents from each of the stx beds contaied B. pyocyaneus tr the first emptying sabsequent to the 
passage of the microbe through the sepuc tank, t.e. at the earliest possible opportunity On the 9 & day 4. pyocyaneus was still present tn the 
septic tank liquor and was present also ur a contact bed fluent. 
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SECTION V. 


General Summary and Conclusions. 


Division IT. 





Passage of B. 


pyocyaneus | 

through a ‘ 

In summary of the foregoing it is important to note— pf Det ae : 
“ filter bed and ; 

through a 


(a) That inthe caseof the continuous bed(Sections Land I1., Experiments 
1 and 2) B. pyocyaneus appeared in the effluents within /ess than ten minutes 
from the start of the experiment, and was present (at first invariably, later at 
irregular and increasingly rare intervals) for some considerable time after- 
wards in the cultures subsequently made (at least 5 hours, Experiment 1; ten 
days Experiment 2). But that the filter eventually rid itself, practically 
speaking, of B. pyocyaneus is also evident from the control experiments 
(Experiment 2) and is also indicated by the negative results obtained with the 
later cultures in the same experiment (Experiment 2). 

()) That in the case of the septic tank and contact bed (Sections II1. and 
1V., Experiments 1 and 2) B. pyocyaneus appeared in the septic tank liquor 
within 25 hours from the start of the experiment, and in the contact bed 
effluents at the earliest possible time, 7.¢., the first emptying of the bed after 
the passage of B. pyocyaneus through the septic tank and into the beds. In 
Experiment 1, B. pyocyaneus was still present in the septic tank liquor 
24 hours from the start of the experiments and in the contact bed effluent up 
to the third day. In Experiment 2, which was carried over a longer period, 


B. pyocyaneus was isolated from the septic tank liquor and from a contact . 


bed effluent on the ninth day. Nevertheless, as in the case of the continuous 
bed, B. pyocyaneus did not seem capable of existing in the septic tank or 
contact beds for an unlimited length of time (control experiments of 
Experiment 2 and also the negative results in the later cultures made in 
connection with Experiment 2). 


Three points remain to be dealt with :— 


I. The rapidity with which a proportion of the added B. pyocyaneus 
microbes appeared in the continuous bed effluent (within ten 
minutes), tne septic tank liquor (within three hours), and the 
contact bed effluents (the first emptying). Assuming that in 
connection with the continuous bed and the septic tank and 
contact bed systems of sewage “treatment,” there are processes 
at work which gradually make for the destruction of pathogenic 
germs, it is difficult to believe that these processes could, in a 
short space of time, exercise any very material influence on the 
vitality or biological attributes of microbes of any kind. In brief, 
the experiments seem to indicate that a proportion of the total 
number of microbes contained in each unit of sewage may escape 
prolonged exposure to the influences above referred to, and these 
bacteria can hardly be expected to undergo any marked modifi- 
cation in their biological characters during their brief sojourn in 
the beds or in the septic tank. 


II. The comparatively long time during which B. pyocyaneus 
remained alive in the continuous filter, septic tank, and contact 
beds, seems to indicate that prolonged “treatment”? would not 
suffice necessarily for the certain destruction of pathogenic bacteria. 
Nevertheless, we have no means of knowing the proportion of B. 
pyocyaneus which may have perished during the course of each 


experiment. 


ILf. The ultimate disappearance* of B. pyocyaneus, notwithstanding 
the fact of its being present at first in enormous numbers from 








_ * How far this disappearance was a purely mechanical one it is impossible to say; nor can 
it be said what was the relation between the total number of B. pyocyaneus that escaped in 
the effluents and the total number originally added to the sewage. If B. pyocyaneus multiplied 
at all in the continuous filter, septic tank, and contact beds, the rate of multiplication must have 
been slow as compared with the continuous destruction or “washing out ” of the bacilli in 


question. 
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Division II. 


Passage of B. 
pyocyaneus 
through a 
continuous 
filter bed and 
through a 
septic tank 
and contact 
heds. 
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the continuous filter, septic tank, anil contact beds, is of interest. 
It would seem to indicate that such pathogenic germs as may be 
judged to be adventitious (so far as the process of purification is 
concerned) gradually disappear from septic tank and bacterii 
beds. In any case, there was no indication, indeed the reverse, 07 
sustained multiplication of B. pyocyaneus in the continuous filter, 


septic tank, and contact beds. 


Broadly speaking, the results tend to confirm my previous statements 
and inferences. 

They indicate the inadvisability of relying on septic tanks, contact. beds, 
and continuous filters to remove altogether the element of potential danger 
to health associated with the discharge of effluents from these processes of 
sewage treatment into drinking water streams. 

This statenient in no way implies that these processes of sewage treatment 
are not capable of yielding satisfactory efiuents from the chemical and practical 
point of view and in relation to non-drinking water streams. 


DIVISION IIL. 


The Bacteriological Examination of Samples 


Sea Water. 


of Unpolluted 
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The Bacteriological Examination a7 Samples of Unpoliuted Sea-water. 


In view of a number of conflicting statements as to the distribution of 
B. coli in nature, it seemed desirable to ascertain in connection with the 
shell-fish inquiry to what extent microbes of excremental origin are present 
in large volumes of non-polluted sea-water. With this object a special 
investigation was carried out with the following results :— 


Dr. Gordon, at the end of July 1903, visited the West Coast of Scotland, 
and personally collected and transmitted to me numerous samples of 
unpolluted sea-water. In work of this kind much care and judgment are 
required, not alone in the choice of localities, but in the manner of collecting 
samples. That this portion of the investigation was carried out by my 
colleague is sufficient warrant that it was well done. 


I am also much indebted to Miss Power for assisting me in the 
examination of the samples. 


The following is Dr. Gordon’s description of the samples of sea-water, 
and it is accompanied by his map illustrating approximately the sites of 
collection. 


I.— DETAILS oF SAMPLES OF SEA-WATER. 


COLLECTED OFF THE We3T COAST OF ScOrLAND, JULY 28raH—AvueusT IsT 1903. 

















Date and Particul 
Number of Sample. Vita Nea 
July 28th 1903 
1 Half-way across the channel between the Islands of Islay, Jura and Colonsay. 
2 Between Colonsay and the islands in the Firth of Lorn called “Garvelloch ” 
Islands, or “‘ Isles of the Sea.” 
3 About 300 yards from the shore of the Garvelloch Islands. 
4 In the Sound of Mull, off Duart Point. 
5 | Sound of Mull, off Ardtornish Castle, and entrance to Loch Aline. 
6 Between Ardnamurchan Point and Mull. 
7 Between Ardnamurchan Point and the Island of Coli. Diving birds are 
fairly numerous. The surface of the sea quite smooth. 
8 Off the Island of Tiree. 
July 29th 1903 
9 | Off the Coast of Skye, between Lochs Brittle and Eynort. 
10 Off Skye. Between Lochs Eynort and Bracadale. 
i . Inside Loch Bracadale (Skye). Many jelly fish. 
12 | Sample taken from the shore about + mile above distillery at Carbost, Skye. 
| Cottage gardens within 50 yards and cottages within about 100 yards. 
[The only sample taken from shore.] 
13 Sample taken (after scalding out sampling vessel) in Loch Harport, Skye, 
about a mile from Carbost. 
14 | Sample taken just outside Loch Bracadale, Skye, about 4 mile outside th» 
rocks known as McLeod’s Maidens. 
15 | Off Otsgill Bay, Skye. 
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DETAILS OF SAMPLES OF PuRE SEA-WATER—continued. 


OoLuscreD OFF THE Wast CoASt OF SCOTLAND, JULY 28TH-AUGuUST LST 1903—continued. 





Date and 
Number of Sample. 





July 29th 1903. 
16 
17 


18 





Partieulars. 





Off Dunvegan Head, Skye. 





Little Minch Channel. Between Dunvegan, Skye, and Loch Maddy, 
Hebrides. [This sample was broken in transit, | 


Another sample of the same. 








July 30th 1903. 
19 


20 


July 31st 1903. 
27 
28 
29 
30 


31 


34 
35 


36 











Between Scotvin and Carnan, off the Island of Benbecula, Hebrides. 


Off the Mouth of Loch Skiport, in the Island of South Uist, Hebrides. 


Between Loch Skiport and Loch Boisdale in the same island. 


About 4} mile out in Loch Boisdale, i.¢., about $ mile from some houses on 


the shore. 


Opposite the Sound of Eriskay 


. 


Opposite the middle of the Island of EHriskay. 


Opposite the Sound of Barra. 


Opposite the Islands of Barra. 





The Atlantic, between Barra and Coll. 


Ditto 
‘Ditto. 
Ditto. 
Ditto. 


Ditto. 
and Tiree. 


Nearing junction of Islands of Coll 


Between Islands of Coll and Tiree. 


Between Coll and Mull. 


Another sample, same channel. 


Another sample of same, between Ardnamurchan Point and Mull. 
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II.—MeEtHops oF EXAMINATION. 
B. coli test. 


100 cc., 10 c¢., and i c.c. of the water were in each instance used for 
cultural purposes. 


Dr. MacConkey’s bile salt, glucose, peptone medium was employed as 
a preliminary test. As pointed out in my Report to the Commission on 
Bacteriological Methods. this test in its positive aspect may not always be 
trustworthy as regards proof of the presence of B. coli, but when this test yields 
negative results the absence of B. coli and of glucose-fermenting coli-like 
microbes may be accepted without reserve. For the 100 c.c. and 10 ce. 
cultures the medium was prepared of double strength and sterilised in flasks 
and large test tubes containing 100 c.c. and 10 c.c. respectively. 


B. enteritidis sporogenes test. 


10 c.c. and 1 cc. cultures were in each instance made in sterile milk, 
previously rendered slightly alkaline to avoid curdling of the milk on the 
addition of the sea-water. 


II1.—REsvutts. 


The following is a summary of the results* :— 


34 out of 35 samples (practically 97%) yielded 
an absolutely negative result, even when using for 
cultural purposes 100 c.c. of water. 

1 out of the 35 samples (about 37) gave a posi- 
tive result with 10 cc.,f but not with 1 ce. This 
sample (No. 12), it was subsequently ascertained 

B. coli test, including | from Dr. Gordon’s notes, was the only sample col- 
all glucose fermenting ( lected from the shore, and the only instance in which 
colt-like microbes. the local conditions were of an unfavourable kind. 

These facts were not, owing to Dr. Gordon’s absence, 
elicited until after the examination had been com- 
pleted. This single exception to the otherwise totally 
negative results must therefore be regarded rather 
as proving than as disproving the practical utility 
of bacteriological tests in this connection. 


None of the samples yielded a positive result 
even when using for cultural purposes 10 c.c. of 
water. 


B. enteritidis sporogenes 
test. 


LY.—GENERAL CONCLUSIONS. 
(a) General Observations. 


Excluding No. 12, none of the samples of sea-water contained B. coli or 
spores of B. enteritidis sporogenes, even when using for cultural purposes 
as much as 100 cc. and 10 c.c. respectively of the samples. These facts speak 
for themselves. It is obvious therefore that these microbes may be entirely 
absent from a large volume of sea-water collected at the surface in situations 
altogether remote from objectionable pollution. It follows therefore that 








* Sample 17 is excluded from consideration, the bottle having been broken in transit. 

+ The biological characters of the B. coli isolated from both the 100 C.C, and 10 ¢.c. culcures 
of this sample were as follows :—Gas in gelatine ‘“‘shake ” cultures ; indol in broth cultures ; acid 
and clot in litmus milk culture: namely, positive results in each case. 
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Division II. B coli. and B. enteritidis sporogenes form no necessary part of the bacterial 
Pacteriologicai flora of sea water, though these micro-organisms are present in excremental 
Examination of matters in overwhelming abundance. In view of the range of difference 

Unpolluted in this sense between sewage and sea-water—100,000 B. coli per cc. in 

Sea Water. ae: s : : 
sewage, and no coli-like microbes of any sort in 100 c.c. of unpolluted 
sea-water—there is opportunity afforded to the bacteriologist for exercising 
his test without drifting on to the Scylla of impractibility, or the Charybdis 
of over-estimation of potential danger to health. 


From Dr. Gordon’s notes and map, it would appear that many of the 
samples were collected at no extreme distance from the land,* and that. 
birdt and fish life was sometimes abundant in the locality whence the 
sample was derived. ‘ 


It is indisputable that the presence of birds and fish and also of drainage 
from manured land, may, as regards water samples, affect bacteriological 
results. But, practically speaking, this consideration does no more than 
suggest the prudence of not pushing an extremely delicate test too far, and of 
not laying undue significance on the mere presence of B. coli. . 


However this may be, the comparative proximity of land, although sparsely 
populated, and the presence of birds and fish did not, in the instances now in 
question and in the absence of sewage pollution, appreciably lead to the 
bacteria! contamination of the sea-water. This, of course, accords with 
experience of fresh water. Here, too, the presence of birds, fish and land 
drains has to be considered. But, practically and generally speaking, B. coli 
is not found in pure water, and on the contrary is found in abundance in 
water known to be objectionably polluted. A serious objection, 7/7 were 

tenable, to the B. coli test would be that B. coli fortuitously introduced 
into a pure water multiplies therein to a noteworthy and progressive extent. 
But although bacteriologists are prepared to admit the possible multiplica- 
tion in water of B. coli under peculiarly favourable circumstances, the results 
of research all point to the somewhat rapid loss of vitality of B. coli in pure 
water under laboratory conditions of experiment. The accompanying 
diagrams speak for themselves. They show that B. coli added to sea-water — 
and tap-water in large amount was no longer capable of demonstration in 
1 c.c. of the sample, after a maximum of nine days and a minimum of three 
days. A negative result with 1 c.c. does not mean necessarily the absolute 
death of B. coli, but it certainly indicates the relative disappearance of 
this microbe from the sample. The persistence of B. coli in polluted water 
and in mud is a separate question. 


This report, primarily intended to be a simple exposition of facts, involves 
issues of considerable practical importance. It is, therefore, impossible to 
avoid touching on matters which are of necessity controversial. 


(b) The Question of Standards. 


At the present time the attempt to lay down absolute standards is 
not justifiable, as the following considerations serve to show. Even 
tentative standards for working purposes are possibly open to criticism. 

It seems too little understood that it is only of quite recent years that 
any attempt has been made to estimate accurately both the number and the 
biological characters of B. coli in waters of diverse sort, in soils, in sewage, 
in sewage effluents, and in feeces. Time must be given to collect, digest and 
compare the array of facts already ascertained, in order to arrive at valid 
inferences. Time also must elapse while such provisional interpretations ot | 
our facts as appear now justifiable are still further experimentally tested. 

Further, an assumption that B. coli is directly injurious seems unwise it 
not unwarrantable in the present state of knowledge. The only safe view is 


* All the samples were collected within sight of land. 


+ It is always possible to have our clothes soiled by the dejecta of a passing bird. Yet we 
use umbrellas for rain and not for self-protection in this other sense. Bacteriology is not exempt 
trom apparent anomalies, but those who have had experience in these matters regard them 
as relatively unimportant. Few tests are absolute, yet many of them are, relatively speaking, 
very valuable. The B. coli test is one of such. It is enough if by its use the percentage error 
arising from conclusions based on mere topographical conjecture is lessened. No fair-minded 
critic will attempt to deny the relative merits of the test. 








Diagram | sShewing the Vitality of B. Coli in Sea Water. 


The water, not previously sterilised and contarned in a glass 
stoppered botlt/e, was inoculated with an emulsion made from a Fresh 
agar culture of typical B. lotr. After vigorous shaking cultures were 
made and on each successive day further cu/tures were meade. The 


bottle was kept in the incwbstor at 20°C. 
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Diagram 2 shewing the Vitality of B. Cok in lap Water. 








Six separate Laperiments. 
The water, not previously sterilised and contained tn 2 glass stoppered 
bottle, was snoculsted with an emulsion made from a fresh agar culture 
of typical B. Col. After vigorous shaking cultures were made, and on each 
successive day further cultures were made. The bottle was kept tn the 


jacubator at 20°C. 





x 
ee 4 
ESE § 
NY N 
Sie | 
=Ss ° > s > S ~ ~ 
eS 2 . a Ag S 8 . 
Sybase 3 S ~ $ x $ e " $ 
Ru & &. . Ss * oe % IN % % 
San Sh ste \ ty sy 
Ter of SSN oy 
Beer c.C. 
Willian 
Million 
Million 
Mrilion 
0,900 
?, 000 
/, 000 
/00 
JO 
‘ 
Nege EA  eETIS 
N.8. A negative resu/t with J c.c. does not indicate necessartiy the 
absolute death of B. Cali, but te certstaly indicates tks relative 
Orsappearante rota the sample. 
Ba e. Weller& Graham. L!¢ Litho, Loner 


a by Sn es 
eet eat 


er 


ve 


ai 


~ ee 6 ee 
r Barnes his 





103 


that the B. coli test is an 7ndirect index of potential danger to health. In this 
latter sense absolute standards are to be deprecated. In the absence of more 
perfect knowledge, it may be convenient and permissible to measure the 
degree of danger to health by the numerical abundance of an intestinal microbe 
(B. coli), apt to be associated on occasion, although in quite unknown pro- 
portion, with bacteria of definitely pathogenic sort. Nevertheless, it is 
perfectly weil known, or ought to be understood, that neither the epidemi- 
ologist nor the chemist, nor even the bacteriologist, can place a “ disease 
watue” on any given pollution. Instances are not wanting when gross 
pollution of water of sudden or even continued sort has not been associated 
with grave consequences. On the other hand, examples of wide-spread 
epidemics traced to pollution of water supply of seemingly trivial sort again 
and again attract the serious attention of epidemiologists. Those having most 
reason to speak authoritatively on these matters admit the paucity of our 
knowledge of water-borne epidemics and the existence of controlling factors in 
relation to the spread of disease by water concerning which our knowledge 
is practically ned. 

Nevertheless, it is not to be contended that the division of waters into 
classes may not be attended with practical advantages. It may even prove 
useful for practical purposes to draw a definite line and to object to all waters 
giving results above, and to pass all waters giving results below, this arbitrary 
standard. But we must be prepared to admit that such a standard, wherever 
the line be drawn, is no more than an index; based, it is true, on actual 
figures of the degree of pollution, and hence broadly of the extent of potential 
danger to health, but that it has not a constant or definite ‘“ disease value.” 
Further, it ought to be understood that, wherever possible, multiple analyses 
should be made, and the results interpreted by aid of local conditions. 

In a recent report to the Local Government Board, now in the press, I have 
adopted, as regards B. coli, what would seem to be the only safe method. In 
this report there are given in parallel columns ; (1), waters arranged according 
to what may be termed a decimal mode of bacterial classification, with 
accompanying remarks of tentative sort; and (2), all the best known tests 
for F. coh, with the percentage number of coli of human feecal origin, which 
give a positive result with each of these tests. 

In the first class of waters are placed all those containing no coli-like 
microbes in 100 c.c. 

In the second class, are waters giving a positive result with 100 c.c., but 
a negative result with 10 c.c. 

In the third class, are waters giving a positive result with 10 c.c., but a 
negative result with 1 c.c. 

In the fourth class, are waters giving a positive result with I c.c., but a 
negative result with 0-1 c.c., and so on. 

Now it is obvious that in this connexion the subject must be approached 
from the point of view both of (1) number and (2) character of coli-lke 


microbes. 


(1). Standards from the Numerical Point of View. 


As regards this question, in connection with my Chichester Well Water 
Reports of 1900-1 and 1901-2, I took upon myself the responsibility of not 
laying too much stress on the presence of B. coli in 100 c.c. if it were absent 
from 10 c.c. of the water samples; of regarding with suspicion a water con- 
taining 8. coli in 10 c.c. but not in I cc.; and of objecting to a water 
containing B. coli in 1 c.c., even if this microbe were absent from 0:1 c.c. 
This is, whether for sea-water or fresh-water, as far as I care to go at 
present, and means that, in practice I would ceteris paribus object to a 
water of the fourth class, regard with suspicion a water of the third class, 
consider a water of the second class not wholly satisfactory, and wpon the 
basis of results unconditionally pass a water of the first class. 

Of course, it is evident that waters, between the second and third and 
between the third and fourth classes, may be arranged in subclasses according 
to whether they yield positive results with 100, 90, 80, 70, 60, 50, 40, 30, or 
20 c.c., or 10, 9, 8, 7, 6, 5, 4, 3, or 2 c.c., and so forth. But whether our 
knowledge is sufficiently advanced to make this desirable is another matter. 
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It will be noted that the line is absolute* so far as the fourth class is 
concerned ; tentative as regards the third class ; and problematical in respect 


Examination of of class two. 


Unpolluted 
Sea Water. 


In reference to objection to absolute standards I may point out that Dr. 
Stafford, in his cross-examination of witnesses before the Commission, has 
again and again emphasized the point that even as regards large communities 
all sewages are not to be thought of as alike in morbific value. For 
example, the sewage of Dublin has a higher potential enteric morbific 
value than the sewage of London. This is in virtue of the fact that enteric 
fever in Dublin has been endemic in serious degree for many years. Yet 
the B. coli test would fail absolutely to detect this difference. 


Again, a B. coli pollution of, say, one B. coli per 10 c.c. of water would 
be on one footing if the contamination were known to be extremely recent 
in character although sparse in amount, and on a different, although indeter- 
minate, footing if the pollution originally gross in amount were so altered by 
“delay ” and unfavourable physical conditions as to yield on bacteriological 
examination a parallel result. | 


To take concrete examples :—A mere trickle of fresh sewage into an 
oyster pit would suggest grave danger. (sross pollution of an estuary by 
discharge of sewage at a point far distant from oyster layings is also 
objectionable, but not in quite the same sense. 


Further, a B. coli pollution of, say, 1 per c.c. due to the dejecta of an 
enteric fever patient would be of the gravest significance, but if such a B. 
coli pollution were known to be derived from a non-specific source, it 
would he, relatively speaking, unobjectionable. 


These are arguments not against the employment of the B. coli test, 
but against the too hasty creation and administrative application of absolute 
standards irrespective of local topographical data. 


Nevertheless, I see no reason why waters should not @ prior be abso- 
lutely condemned ; viewed with some suspicion ; regarded as still showing 
appreciable although slight evidence of pollution probably of intestinal 
origin ; and considered “safe” according to whether they fall under respec- 
tively the fourth, third, second, and first class ; subject always, however, in the 
matter of final conclusions to the carrying out of multiple analyses and the 
interpretation of the results in the light of a knowledge of the local conditions. 


It might, and indeed would, occasionally happen in actual practice that 
a knowledge of the local circumstances would lead either the epidemiologist 
or the topographist to consider the danger in some cases greater, in others 
less, than appeared from the actual bacteriological results. Powers of topo- 
graphical observation are denied to none, and medical bacteriologists must 
necessarily possess as well some knowledge of epidemiology. Bacterio- 
logists in this category are the first to admit that they would wish to see 
their results interpreted in the light of local conditions. 


(2). Standards in Relation to Biological Characters. 


Passing next to the difficult question of identity of species, it may be 
said at the outset that it is as regards the finer issues of the B. coli test that 
doubts and controversy arise. Bacteriologists ever pressing forward to the 
unattainable goal of absolute knowledge are apt to leave in their wake a 
track of nebulous hypothesis which to the uninstructed observer may suggest 
superficial, not as ought to be the case, merely incomplete knowledge. 


It cannot be denied that non-liquefying coli-like microbes which ferment 
glucose, lactose, and cane sugar ; which reduce neutral red and also nitrate 
broth ; which form indol; which produce in milk acid and clot, are 
hardly ever found in pure water, whereas they are present in enormous 








* 'That is, absolute on the basis of results; not absolute necessarily in the presence of a 
knowledge of the local conditions of a sort likely to modify inferences founded merely on 
bacteriological facts 


105 i 





number in human feeces, in sewage, in sewage effluents, and in sewage- Division II. \ 
polluted water. Even in this crude and limited sense the present practical Bacteriological i 
utility of bacterial testing is abundantly proved. Examination of 

Unpolluted 


It is when the attempt is made to probe the matter further, and to seek 4a. Water. 
to differentiate between the coli of the higher as compared with coli of the: 
lower animals, the coli of the diseased as contrasted with coli of the healthy 
intestine, the coli of recent in contra-distinction to the coli of remote 
intestinal origin, that the problem becomes as difficult as it is attractive. 


In the report to the Local Government Board already referred to, an 
analysis is given of the biological characters of 101 B. coli isolated from the 
normal stools of healthy persons. The percentage of these fecal B. coli 
responding to each of the numerous tests considered characteristic of B. coli : 
is given, but it is not stated in the report exactly where the line should be i 
drawn in rejecting coli-like microbes which fail as regards one or more of ' 
these tests. Nor can it be said with certainty which tests should*be employed, . 
and how many of them. It would be extremely easy, in theory, to insist on 
the employment of a large number of tests, and to affirm that a given microbe t 
must yield positive results with them all for it to be considered fiecal in i 
origin. As regards the former it is always difficult, in routine work almost | 
impossible, and in some cases perhaps, unnecessary, greatly to multiply tests 
for proof of identity. } 

In respect of the latter point there are many objections. For example 
there is the vexed problem of “loss of attribute,” concerning which present 
knowledge is very meagre. Further, it is beyond controversy that sewage 
and sewage effluents and waters and soils known to be objectionally 
polluted may swarm with coli-like microbes, many of which may fail in i 
one or more respects to meet the somewhat arbitrary requirements for i 
proof of identity with classical B. coli. The picking out of coli-like 4 
colonies for study in pure culture is after all even to the expert a f 
speculative venture. Who can say of two seemingly typical B. coli colonies 
in gelatine plate cultures that one and not the other, or that both or 
that neither, will produce indol, or ferment lactose, or ‘“‘change” neutral red. 
Yet these aberrations occur in everyday practice. We may indeed multiply i 
our subcultures; but this involves much extra labour and may mean ) 
curtailing work in other and more important directions. Nor are we 
prepared to say that the coli-like microbes which respond feebly or not at 
all to one or even more of our positive tests for B. coli have not a real if 
subordinate meaning in relation to objectionable pollution. 


For these and other reasons, it has been and is contended that the i 
nearest approach to the truth is reached by pitting number against. H 
characters and vice versa.* That is, the greater the number of coli-like. El 
microbes in a material the less should complete fulfilment of all the positive i 
attributes of B. coli be insisted on in the case of those colonies picked out 
as a speculation for study in pure culture. Conversely, the more closely the 
coli-like microbes respond to the various tests the greater the justification 
for stringent standards as regards numerical abundance. Of course, it is 
impossible to suggest any formula to link together “number” and “characters.” 
It cannot for example be said that because a coli-like microbe fails as 
regards indol formation, or clotting of milk, or “changing” neutral red, or 
fermentation of lactose that the numerical results must be divided by 
X figure. 

The important point is to aim at obtaining always a negative as well as 
a positive result as regards number of coli-like microbes ; to isolate and to 
study in pure culture one or more strains of coli-like microbes from the last 
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* For example, a water containing in 1 c.c. amicrobe indistinguishable from the typical B. coli ‘i 
of the human intestine would be objected to. Another water containing in ;j, ¢.c. coli-like 
microbes which on subculture were not in all respects quite typical of B. coli, might, I think, 
also be objected to on the grounds of their great numerical abundance and on the not unlikely 
assumption that the completely typical races of B. coli were likewise present, although probably 
in smaller proportion. Coli-like microbes of any sort ought perhaps to be viewed with some degree 
of suspicion per se ; in most instances they are a useful index as well of the possible or probable 
presence of completely typical B. coli in a sample. The incontestable fact in connection 
with the present investigation is that no coli-like microbes of any sort were present in 100 ¢.c. in 
each instance of a considerable number of samples of unpolluted sea water. 





Division III. 
Bacteriological 
Examination of 


Unpolluted 
Sea Water. 


106 


(highest) dilution® yielding microbes of this kind ; to employ as many tests 
as is reasonably practicable, and to place on record in detail all the facts 
elicited. A full and detailed statement of facts may remain of value 
long after the inferences founded on these facts have been forgotten. 


(3). Tests to be employed in differentiating coli-like microbes. 


This must needs vary in different cases, and it is not necessary in every 
instance to employ all the tests here set forth. Yet it is always important 
to give in detail exactly what tests have been applied, so that the value of 
the results may be appraised accordingly. The most useful tests are, [| 
consider, the followingt :—Gas formation in ordinary gelatine ‘“ shake” 
cultures ; indol in broth cultures; acid and clot in litmus milk cultures; 
greenish-yellow fluorescence in neutral-red broth cultures; gas and 
acid in lactose-peptone cultures; gas, acid and clot in peptone-lactose 
milk cultures; gas and acid in glucose-peptone cultures; reduction of 
nitrate to nitrite in nitrate broth cultures; strong acid in Proskauer 
and Capaldi’s medium No. 1; no definite production of acid in Proskauer 
and Capaldi’s medium No. I1.; presence of motility; non-lique- 
faction of gelatine; and acidity in litmus whey cultures varying from 


about 20 to 40 ce. 7 Na,CO,; per 100 c.c. of culture. The cane-sugar 


peptone and dulcit peptone tests may also be of value. As a matter of fact, 
in dealing with sewage and effluents and non-drinking water streams, I 
usually employ the first three, and when dealing with drinkiny water use as 
well the neutral-red broth and lactose-peptone tests. It is most imperative 
in doubtful and important cases to preserve the gelatine cultures for at least 
a fortnight to prove absence of liquefaction. 


(4.) Summary in relation to the presence of B. coli in drinking water 
and in sea water :— 


The water should primarily be assigned to its proper class. This is 
best achieved by the decimal mode of dilution} and the use of primary 
liquid cultures$ followed up by secondary gelatine plate cultures succeeded 
by isolation in pure culture || of the coli-like microbes. These pure cultures 
should take the form of gelatine “shake” cultures, and if gas formation 
takes place, this may, subject to the absence subsequently of liquefaction, be 
accepted as evidence of the presence of gas-forming, coli-like and probably 
objectionable microbes in this, that, or the other dilution or definite quantity 
of water. At this stage then a provisional numerical conclusion has been 
reached, and it remains to be seen whether this conclusion should be modified 
in view of any aberration as regards, for example, the indol, litmus inilk, 
lactose-peptone and neutra!l-red broth tests. 

if there is no evidence of loss or absence of attribute, the provisional 
numerical diagnosis is confirmed. But if on the other hand the coli-like 
microbe fails in one or more respects to give positive response when 
submitted to certain tests, the provisional numerical diagnosis suffers 
in value to a corresponding although indeterminate extent. This may 
seem in a sense indefinite, but it is remarkably precise when compared 
with conclusions based on mere conjecture. Bacteriological procedure of this 
kind gives at all events the number of gas-forming coli-like microbes ; and it 
has been indicated already that, whereas no microbes of this sort are present in 
100 c.c. of unpolluted sea water, their number in sewage may exceed 100,000 
per cc. Further, such tests serve to ascertain the characters of these 





* Whenever possible it is of great advantage to select as well microbes from the last-but- 


one and even the last-but two dilutions yielding B. coli; these lower dilutions are apt naturally to 


contain the more typical races of B. coli. 
t They are not arranged necessarily in the order of their utility. 


{ Of course, in the case of moderately pure water, dilutions are unnecessary. Here cultures 
should be made with 1, 10, and 100 e.c. of the water. 


_ _§ Strictly speaking, broth cultures should be used as free from inhibitory power of any 
kind. But the glucose, peptone, bile-salt medium is so useful in its negative aspects, and so 
relatively good in a positive sense, that its use may be recommended. 


|| This, of course, is essential. 
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microbes, characters which would in cases of actual sewage pollution 
be found in the majority of instances to correspond to those belonging 


to the typical B. coli of the human intestine. 


No doubt, in certain cases, 


it would be necessary to examine muétiple samples, and also to study in 
pure culture the biological characters of as many as possible of the coli-like 
microbes present in the water before coming to any definite conclusion. 


In illustration of these observations the following tabular statement 


is given :— 





Crass.* 


First’ Crass. 

A water showing 
no evidence (bacteri- 
ologically) of ob- 
jectionable contami- 
nation. 


SEconD Crass. 

A water showing 
appreciable, al- 
though slight evi- 
dence (bacteriologi- 
cally) of objection- 
able contamination. 


Turrp Crass. 
A water showing 
definite signs (bacte- 
riogically) of pojlu- 
tion, and therefore to 
be viewed with some 
degree of suspicion. 


FourtH CLAss. 

A water showing 
such obvious signs 
(bacteriologically) of 
objectionable pollu- 
tion as to be con- 
demnedt on the basis 
of results. 


Firta Crass. 





Standard based on nu- 
merical abundance of B. 
coli (or non-liquefying, 


|gas-forming coli - like 


microbes). 





No B. coli in 100 c.e. 





B. coli present in 100 
¢.c., none in 10 c.c. 


B. coli present in 10 c.c., 
mone in I cic. 





B. coli present in 1 c.c., 
none in U'l c.c. (1 not 10). 





B. coli present in 0O°1 
c.c. None in 0°01 c.c. (10 
not 100). 





Srxtm Cass. 


SEVENTH CLASS. 





B. coli present in 0°01 
c.c., none in 0001 cc. 
(100 not 1,000). [Primary 
standard for sewage 
efiuents ; non-drinking 
water streams]. 





B. coli present in 0°001 
c.c., none in 0°0001 ce. 
(1,000 not 10,000). [Se- 
condary standards for 
sewage effluents; non- 
drinking water streams]. 











Numerical standard 


Provisional 


confirmed or modified | bacteriological 


according to res ponse of 
the coli-like microbes 
in pure culture to 
certain well-known 
biological tests. 





For example :— 


(1) Neutral-red broth 
test — Greenish-yellow 
fluorescence (48 hours 
at 37° C,). 


(2) Lactose peptone 
test—Gas and Pat pro- 
duction (4 hours. at 
37° C.). 


(3) Zndol test—Indol 
in broth cultures (5 


=o FY 


days at 37° C.). 


(4) Litmus milk test 
—Acid clotting of milk 
(5 days at 37° C.). 


Of course, the more 
testsapplied the better, 
but the above are all 
tests of known value. 


[ds regards tests (1), 
(2), (3) and (4), my 
work for the Local 
Government Board on 
the B. colt of recently- 
voided normal human 
Foeces shows that of 101 
B. coli, 98, 92, 98, and 
92 per cent. respectively 
yielded positive results 
to one or other test. 
As regards all four 
tests (taken in conjunc- 
tron) 85 per cent. yrelded 
positive results. | 








conclusions 
confirmed or 
modified by 
topographical 
observations. 


For example:— 


Dilution; set 
of the tides ; 
prevailing 
winds; float 
experiments ; 
rate of flow; 
distance; time 
interval, etc. 


Provisional 
bacteriological 
and topograph- 
ical conclusions 

confirmed or 
modified by 
epidemiological 
and adminis- 
trative 
considerations. 


For example:— 


Questions of 
practicability ; 


whether the 
contaminating 
material is 


likely to have 
a high or a 
low enteric 
morbific value; 
ee epidemio- 


| logical experi- 
ence in 


cir- 
cumstances 
broadly paral- 
lel, etc., ete. 





aaa aaa) 


Ne t, of eourse, be definitely understood that I am not prepared to say that a water of the third, 
ace clans is Decals always ‘‘safe,’’ much less that a water of the fourth, fifth, sixth or 
’ ? * 


seventh class has a definite disease value. 


+ This does not mean necessarily administrative practical or legislative condemnation, but rather that the 
evidence of pollution is sufficiently defined to merit objection from the bacteriologist’s point of view. 
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It is of advantage to take a hypothetical, although not unlikely instance 
to illustrate my meaning :— 

The bacteriologist reports that an estuarial water in the region of shell- 
fish layings belongs to the third class, since it contains B. coli in 10 c.c., but 
not in 1c.c. The B. coli isolated in pure culture give positive results with 
the neutral-red broth, lactose-peptone, indol and litmus milk tests. The 
conclusion is that the water should be viewed with some degree of suspicion, 
but not necessarily condemned.* And here, content with the exposition of facts, 
the bacteriologist leaves the matter to the topographist and epidemiologist. 


The topographist points out that the sewage outfall is several miles above 
the layings, that the set of the tides and prevailing winds are favourable to 
dispersion of the sewage; that the dilution of the sewage is seemingly great ; 
that float experiments appear to indicate that some days may elapse before 
a particle of sewage could pass from the outfall to the region of the shell- 
fishlayings. He is, therefore, disposed conjecturally to consider the element 
of potential danger almost negligible, certainly not serious. Having regard to 
the bacteriologist’s report, which, after all, is a statement of facts and a 
measure of the degree of excremental pollution, he might possibly, although 
improbably, suggest keeping the place under observation and furnishing 
the bacteriologist with further samples from time to time. 

It is assumed, however, that the matter goes a stage further. ; 

The epidemiologist might be prepared to agree with the topographist, 
but knows that the sewage at fault has probably a high enteric disease 
value, since the town sewered has suffered from typhoid fever in the past 
to a conspicuous extent. Moreover, question arose in connection with an 
epidemic of enteric fever in a neighbouring town as to whether the consump- 
tion of shell-fish obtained from the district in question was not in part 
responsible for the outbreak of disease. Under these circumstances. the 
epidemiologist might conceivably be inclined to attach great weight to the 
bacteriological results, and even to place the layings under the ban of 
suspicion. 

The above is a purely suppositional case, but it serves its purpose. 
Where pollution is patent and gross in character, danger is self-evident. 
Such cases form but a small proportion of the whole. In all other cases, 
it is well to take stock of our knowledge and ask by what means it is pro- 
posed to solve the problems which must inevitably arise in the future. 
Their partial solution need not, I think, be left entirely to posterity. 


it has come within the writer’s experience that in the case of the water 
of a contaminated estuarial river, which, from the result of his own topo- 
graphicai examination he would, in connexion with shell-fish layings, be apt to 
consider dangerously polluted, bacteriological examination of a multiplicity of 


samples showed that the water was by no means so impure as it had been 


tentatively. adjudged to be. A consideration of the facts revealed by the 


quantitative and qualitative bacteriological estimation of the excremental 


bacteria present in the water in question would surely lead to a modification 


of the initial topographical conjecture. 


Again, conversely, it has been the writer’s experience in a case where 
>) ee 


preliminary topographical inspection led to no suspicion of appreciable 


excremental pollution, the result of bacteriological examination tended to 
create suspicion and suggested the desirability of further local inquiry, which, 
when pursued, yielded information if not wholly explanatory, tending, at all 
events, to modify somewhat his original impressions. 

In the foregoing remarks I have set out a scheme for the classification 
of estuarial and sea waters in connection with shell-fish layings. It remains, 
however, to be seen how far even the moderate statements that have been 
made will bear the brunt of experience. t 








* Of course, ‘some bacteriologists would absolutely condemn a water containing B. coli 
in 10 ¢.c.; others would do so even if B. coli was present in 100 ¢.c. But at present, while the 
subject is on trial, moderate counsels should prevail. 

+ It may be surmised that in shallow and therefore often muddy water, the biological results 
frequently may be seemingly or actually anomalous in character. 
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The B. enteritidis sporogenes test has not been considered here, but 
the results obtained by its use are none the less valuable. Probably the 
safest standard to suggest would be that a sample should yield a negativ® 
result when using 10 c.c. of the water for cultural purposes. 

The first step has been taken by showing conclusively that unpolluted 
sea-water (near the surface) contains no glucose fermenting coli-like microbes 
of any sort* in 100 c.c., nor spores of B. enteritidis sporogenes in 10 c.c. 

Lict The next step is to show, in connection with the various shell-fish 
layings, to what class the surrounding water + would be assigned according 
to the suggested mode of classification. This may involve an inquiry too 
wide to be carried out in extenso. 

So far, the results are not devoid of promise if the average results are 
taken as the guide, and if it be considered that tests may still be relatively 
very valuable, although falling far short of yielding absolute information. 
But if the worst results are taken from localities secmingly reasonably 
satisfactory on topographical observation, and compared with the best 
results from localities obviously polluted, the practical utility of the B. 
coli test may seem less obvious. Still further, if seemingly anomalous 
results are judged to be actually anomalous on the basis of mere conjecture, 
or because they cannot always be immediately explained, it is obvious that 
difficulties may at once arise. 

Judged equitably, on a relative, not absolute basis, and considered as a 
means of diminishing the likelihood of error arising from topographical 
conjecture in all but obvious cases of gross pollution, the B. coli and other 
bacteriological tests deserve to be encouraged. 


V.—Summarised conclusions. 


In conclusion, it is desirable to emphasize very briefly the main points of 
this report. It is assumed that sewage pollution ought to be regarded as 
always potentially dangerous. 


1. That B. coli and the spores of B. enteritidis sporogenes are absent 
from 100 c.c. and 10 c.c. respectively of multiple samples of 
unpolluted sea-water. 

2. That B. coli and B. enteritidis sporogenes are commonly present 
in 1/100,000 c.c. and 1/100 to 1/1,000 c.c. respectively of sewage. 

3. That taking into account both these extremes, estuarial waters, sea- 
water, and, indeed, water and liquids in general, may be divided 
broadly into nine classes by means of the B. coli test¢. 

4. That this division of waters into classes cloes not involve necessarily 
the difficult question of absolute standards, but it may be 
convenient to condemn or object to a water of the fourth class 
(+1, —‘1.¢.c.); regard with some degree of suspicion a water of 
the third class (+ 10, - 1 cc.); consider not wholly free from 
evidence of probably objectionable pollution a water of the second 
class (+ 100,—10 c.c.); and unconditionally on the basis of results 
approve a water of the first class (negative 100 c.c.). 





..-~* Some stress may be laid on the expression “of any sort,” because it is constantly being 
contended that, as bacteriologists are not in complete agreement as regards what constitutes 
typical B. coli, the present practical utility of the B. coli test is sub gudice. Such contentions are 
not justifiable. The B. coli test already is second to none as a measure of the degree of excremen- 
tal pollution ; it only remains to discover whether by continued research its practical usefulness 
may not be still further enhanced. 


+ The surrounding water before and after the subjacent mud has been stirred up into it, on 
theoretical grounds should be considered. But, practically speaking, it would be difficult to stir 
the subjacent mud in such a way as to yield in all cases a uniform, and therefore comparable, 
mixture of water and mud. The mud question is of great importance, but this report primarily 
is concerned only with water collected at or near the surface. 

t Negative 100 cc.; + 100, — 10cc.; + 10,—lece; +1, — ‘l e.¢.3 + ‘1, — 01 ac; 
+ 01, — 001; + 001, —‘0001: + -0001, — 00001 ; + ‘00001. First, second, third, fourth, 
fifth, sixth, seventh, eighth, and ninth classes respectively. It is obvious that these classes may 
be subdivided further, but whether or not this is desirable at present is a moot point. For 
example, we may subdivide the second class according to whether a positive result is yielded with 
90, 80, 70, 60, 50, 40, 30, or 20 ¢.c. of the sample. Such subdivision might be expressed by the 
term sub-class, 1, 2, 3, 4, 5, 6, 7, 8, or 9 respectively. The same principle applies to the other 
classes. 
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5. That B. coli, artificially added to unpolluted sea-water and to tap 


oe 


Us 


water speedily loses its vitality or, at all events, becomes greatly 
diminished in number under laboratory conditions of experiment. 
The continued persistence of B. coli 7 any number in estuarial 
waters may be traced to continuous excremental pollution and 
the presence of unoxidised organic pabulum in the water. 


. That neither the epidemiologist, nor the topographist, nor even the 


bacteriologist can assign a definite “disease value” to a given 
pollution. 


That conclusions as regards the degree of potential danger to 
health arising from sewage pollution must, if sound, be based 
consciously or unconsciously on an assumed or real knowledge of 
the amount of fresh sewage matters present in the water, and 
more particularly on the number of living microbes of recent 
intestinal origin. 


8. That there appear to be three ways of estimating degrees of pollution. 


if): 





The topographical or inferential method * ; the chemical or indirect 
(gua microbes) but broadly useful method ¢ ; and the bacterio- 
logical or seemingly most direct method. § 


. That -in all but obvious cases of contamination degrees of 


pollution need to be measured by the bacteriologist, who should 
anterpret his results in the light of local observations and epidemio- 
logical considerations. 


That however well-balanced the representations of the topo- 


graphist may be as regards estuarial pollution, they are expres- 
sions of opinion involving in large measure the personal equation, 
and if uninfluenced by quantitative and qualitative bacterio- 
logical data, may be lacking in comparative value, and may 
therefore be inconclusive. . 





__* In the sense indicated here the topographical method theoretically is mainly speculative 
in character. But having regard to the breadth of its operations, it may be, and indeed is 
actually, of signal and indispensable value in practice. 


é T The chemical method is a definite aud extremely accurate method, and although indirect 
in character, may, within certain limits and in certain directions, yield most valuable results. 
§ The bacteriological method is direct gua numerical estimation of intestinal microbes, but 


indirect. as regards disease-producing bacteria. Although seemingly the best method, and 
extremely delicate, it is nevertheless to be thovght of as of relative, not absolute, value. 
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Division IV. Tar BACTERIOLOGICAL EXAMINATION OF SAMPLES OF WATER AND OF OYSTERS 


Bacteriological OBTAINED FROM THE HELFORD AND PENRYN Rivers (CORNWALL). 

Examination of 

| the Helford and 

! Penryn Water 

and Oysters. This report deals with the quantitative and qualitative bacteriological 
examination of water and oysters obtained from two rivers in Cornwall, 
not far distant from each other topographically, but widely different as 
regards their local surroundings. 

The Helford River traverses a sparsely-populated district, and ranks as 
one of the purest localities in England for the growth and fattening of 
oysters. 

The Penryn River is polluted, and its oyster layings lie under the ban of 
suspicion. 

It is beyond question that the Helford River, from the point of view of 
the topographist and epidemiologist, would be approved. It is equally 
certain that the Penryn River, on topographical and _ epidemiological 
grounds, would be regarded with great suspicion, if not condenined. 

The primary object of this investigation was to compare, bacteriologically, 
the water and oysters from these two rivers.” 











bee bd Wo be 
HeELrorD River (CoRNWALL). 


The Helford River is situated on the South Coast of Cornwall, West of 
Falmouth, and opens into the English Channel between Rosemullion Head 
and Nare Point (see Maps 1 and 2). 

Its importance from the point of view of this report is due to the fact 
that, to quote from Dr. Bulstrode’s reporty, it 


“yields a prolific supply of oysters of native growth.”......... “The most productive portion 
OE Vabaraeinvces ee “extends from just below Merthen Quay to near Helford Ferry, embracing 
‘‘parts of Polwheverral and Porth Navas Creeks.” . 


ue WHEVERAL . 
\ 


FORTH WAVES. 






ROSEMYL 
HEAE 


The dark portion indicates position of oyster layings. (From Dr. Bulstrode’s report.) 
One inch to one mile. 


The greater part of the oyster trade in the neighbourhood is worked by 
an old family (Tyacke) for many years resident in the district.t 


* A tribute of praise should be accorded to the valuable work of Dr. McWeeney. He received 
numerous samples of water, shell-fish, and mud, for bacteriological examination, from Drs. Browne 
and Flinn, Medical Inspectors to the Irish Local Government Board, without any accompanying 
knowledge of the local conditions. Despite this limitation, his bacteriological results and 
conclusions supported, generally speaking, the conclusions arrived at by Drs. Browne and 
Flinn as the result of their topographical observations. 

+ Report of the Medical Officer Local Government Board 1894-5, Supplemental Report on 
Oyster Culture in relation to Disease ; By Dr. Bulstrode. 4 
} Of late years a portion of the fishery has been leased to Mr. Kitto. 
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The oysters are dredged up from the estuary and laid down in Porth Division IV. 
Navas Creek on a cemented bottom. From thence they are conveyed to a Bacteriological 
storehouse at Stonehouse Pool, Plymouth, and are supplied subsequently to Examination of 
the market as occasion demands. the Helford and 

The local conditions are thus described by Dr. Bulstrode. pa i ir 

“The Helford river and the ‘Creeks’ abutting upon it traverse an almost unpopulated, and 
“for the most part thickly wooded, country ; there are no sewers entering it hereabouts.”......... 

“indeed, the estuary appeared to me, from the view point of this enquiry, to be well fitted for 
“the preparation of oysters for market.” 

The above description of the local surroundings has, it is believed, never 
been questioned. 

It may indeed be the case that the Inn and Coastguard Station on the 
Falmouth side of Helford Passage and Helford on the opposite side ; 

Constantine and neighbouring hamlets in connection with Polwheverral 
Creek ; and Gweek, and possibly other places in relation to the upper reaches 
of the Helford River combine to pollute the Helford estuary to a minor extent. 

Probably also theyachts, which in the summer months are fairly numerous in 
the region of Helford Passage, play a localised part in contaminating the water. 

Nevertheless, it is impossible to escape the conviction that Dr. Bulstrode’s 
description of the estuary is substantially correct. It certainly agrees with 
my own conceptions in the matter. While the bacteriological results do 
not altogether tally with the topographical evidence with regard to the 
Helford River, it is not sought on this account to impugn a locality in 
vindication of the ascertained biological facts. On the contrary, it may be 
admitted that some of the bacteriological results are seemingly not in complete 
harmony with the incomplete topographical observations which opportunity 
afforded the writer, and the much more reliable investigations of Dr. Bulstrode. 

Preliminary Work :—On April 25th 1903, a visit was paid to the Helford 
River, and samples of water collected for bacteriological examination. The 
approximate sites of collection are shewn on the following plan :— 
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The following is a description of the water samples :— 

Sample 46. April 25th 1903. About high tide. Boat sample collected 
over the Tyacke oyster layings in Porth Navas Creek. 

Sample 47. April 25th 1903. Tide, about one-sixth ebb. | Boat sample 
collected over the Kitto oyster layings in Pond Creek. 

Sample 48. April 25th 1903. Tide about one-sixth ebb. About midway 
between Helford Passage and Helford. | 

As regards the bacteriological examination of the samples, the following 
results were obtained :— ' ae ' 

None of the three samples contained any coli-like microbes of any sort in 
10 c.c. : * 

The B. enteritidis sporogenes test yielded also negative results* when 
using 10 c.c. of the waters for cultural purposes. 








* Sample 48 did not give an absolutely negative result, but the appearances of the culture 
were atypical, and so perhaps the result is best recorded as negative. 
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these preliminary negative results are in complete agreement with the 


topographical features of the Helford River. Unfortunately, in work under- 
taken later in the year, the results were not always of so satisfactory a nature. 


On April 27th 1903, a visit was paid to the Storehouse at Stonehouse Pool, Plymouth. 

As it was low water at the time, the Storehouse was empty, but this fact enabled an investiga- 
tion of its interior to be made. ‘The floor is cemented, and so also are the sides for several feet 
up to nearly the level of the opening on the wall looking out on Stonehouse Pool. The arrange- 
ment is such that the tide is about # flood (presumably approaching to its purest condition) before 
the water begins to enter in bulk by the aforesaid opening, and fill the chamber. Facilities, of 
course, are provided also for emptying the chamber. 

On the floor of the chamber isa square well a few feet deep. This enables the man in charge 
to clean the floor at low water, and when the chamber is empty. 

The chamber is entered by a stone flight of steps. On the occasion of my visit the floor and 
steps and sides of the chamber looked perfectly clean, but the water in the well, when the mud at 
the bottom’ was forcibly disturbed with a rake, became black and offensive looking, and malodorous 
gases were given off. |The man in charge, however, explained that owing to the depression in the 
oyster trade it had not been quite recently emptied, and promised, in future, to remove this. 
possible source of objection, by frequent and periodic cleansing. On descending the flight of 
steps leading to the chamber some hens were disturbed, which had taken advantage of their 
freedom and the state of the tide to explore the interior. No doubt this was an accidental 
circumstance, and doubtless precautions will be taken in the future to prevent its recurrence. 

A sample (No. 50) was collected from Stonehouse Pool, opposite the Royal Navy Victualling 
Yards, on this date from. a beat and at about low water. 

{t contained B. coli in-1 ¢.c., but not 5 ¢.¢.* ; and B. enteritidis sporogenes in 10 ¢.c., but not 
in | ec. 

On May Ist 1903, a sample of water was sent me from the Storehouse taken when: the tide 
was about two-third flood. ; 

It contained B colit in 75. not zt, ¢.¢., B. enteritidis sporogenes was present in 1 c.c., but 
not zy ¢.¢. 

A consideration of the above facts inevitably suggests:the conclusion that the Helford oysters are 
grown and fattened in a most favourable locality, but that subsequently they are stored for 
market in a situation and under conditions which can hardly be described as satisfactory. 


Until August 1903, pressure of other work for the Commission held the 
Helford investigation in abeyance. Observations were then started anew, 
and the oysters, as well as the water, were subjected to routine bacterio- 
logical investigation. 


Routine work :— 


On August 17th 1903, a second visit was paid to the Helford River. At 
this early stage of the oyster season, the oysters had not been dredged from 
the Main Channel and Jaid down in Porth Navas Creek. Up to the end of 
August the samples both of water and oysters were taken from the main 
channel, opposite Porth Navas Creek. Afterwards the low water samples, 
both of oysters and of water, were collected from Porth Navas Creek. 


The results of the examination of the channel water and oysters collected 
on this date, will be found in the general tables, but here may be given the 
results of the analysis of a sample of water collected from Porth Navas Creek. 


The water contained B. coli§ in 100 c.c. but not 10 cc. 
The B. enteritidis sporogenes test gave a negative result with 10 c.c. 
Before proceeding to give a detailed account of the routine work, it is 


necessary to make some explanatory remarks, as regards the B. coli and 
B. enteriditis sporogenes tests, and on the methods used in the investigation, 


As these remarks are of a technical nature the general reader may pass 
on to page 120. 


Kaplanatory remarks as regards the B. coli results :-— 


As regards the B. coli results it is to be noted that the numerical figures — 





BS 


The strain of B. coli produced acid and clot in milk and indol in broth culture. 
The strain of B. coli produced acid and clot in milk and indol in broth culture. 
t Since this report was written I have been informed that the Helford oysters are now sent 
airect to market from the Helford River. The foregoing description is retained, however, as it 
teaches the useful lesson that an oyster may be grown and fattened under seemingly almost ideal 
conditions and subsequently stored under conditions the reverse of satisfactory. 

§ The strain of B. coli gave positive results with the following tests : lactose peptone (acid ‘and 
gas) neutral-red broth (flnorescence) ; broth (indol) ; and litmus milk (acid and clot). 
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are based on the isolation in pure culture of a coli-like microbe which gave 
“gas” in gelatine “shake” cultures. Whether or not it was completely: 


typical is a separate question, but as in each case the full details are given 
it is open to anyone to draw independent conclusions from the results. 
Further, the biological characters of the strain of B. coli derived from the 
last dilution-but-one yielding coli-like microbes are also given, because it 
sometimes happens that a coli-like microbe isolated from a “last dilution ” 
culture and failing in one or more respects is accompanied in the “last 
dilution-but-one” culture by completely typical B. coli. Unfortunately, 


however, this is by no means always the case, and indeed sometimes the | 


reverse condition is observed, 2.¢., the “last dilution” culture yields ‘more 
typical B. coli than the “last dilution-but-one” culture. It may be 
asked why the figures are not based'on the number of completely typical 
B. coli? This is a difficult question to answer without involving the detailed 
consideration of many technical points and problems of considerable com- 
plexity. It needs always to be remembered that colonies of coli-like 
microbes in plate culture may be to the eye indistinguishable from those 
of typical B. coli and yet the colony selected for sub-culture may be found 
subsequently to fail in one or more respects, C9 indol production. There 
is no hall-mark peculiar to a colony of typicai B. coli which enables the 
bacteriologist to anticipate the results of sub-culture. It is obvious, there- 
fore, that the speculative choice of colonies may sometimes be unfortunate 
and that the bacteriologist may find himself in the position of being unable 
to condemn a sample, although swarming with coli-like. microbes, because 
none of those colonies subcultured fulfilled each and every one of arbitrary 
conceptions of what constitutes the typical B. coli. Domestic sewage is rich 
in coli of this aberrant sort, and in this connexion I may cite an experiment 
carried out in 1898. 


10 c.c. of gelatine were Reve ed into a sterile gelatine plate. After the gelatine had solidified 
.t was inoculated with +5555 ¢ ¢. of Crossness crude sewage ; and the material spread over the 
surface with a sterile instrument. 


75 colonies developed ; 15 of these colonies were indistinguishable from those of typical B. coli 
on naked-eye examination when magnified with a hanc! lens and when viewed under a low power 
of the microscope. Microscopic preparations were made from all the 15 colonies: The bacteria, 


were coli-like and motile in each instance. All gave ‘‘ gas” in gelatine “shake” cultures within 
24 hours at 20° C. 


As regards litmus milk cultures by the 6th day (at 37° C.), microbes Nos. 6 and 10 alone 
showed clotting (6 commencing clot, 10 solid clot), and the rest presented appearances indicating 
great variation in the degree of acidity produced. All gave a “diffuse cloudiness ” appearanee in 
broth cultures within 24 hours at 37° C., but on the 6th day all, with the exception of microbe 
No. 6, gave a negative result as regards indol production. 


In other words, only 1 out of 15 gave gas, acid and ciot, and indol in gelatine “shake,” litmus 
milk, and broth cultures respectively. Indeed the clotting of the milk.was not well marked, so 
that in a sense it may be said that none of the coli-like microbes were completely typical of 
B. coli communis so-called. 

Now to the extremist this means that the sample (sewage) could not. be condemned. on the 
basis of the B. coli test because, although it contained 1,500,000 gas-forming coli-like microbes per 
c.c., none of the 15-selected for subculture could be said to be fy pica B. coli. 


The foregoing example is doubtless an extreme instance, but it serves well 
to illustrate my meaning. 


If the significance of the presence of gas-forming coli-like microbes: be 


denied, and evidence of objectionable pollution be limited to the presence of 


microbes yielding within an arbitrary period «// the tests considered 
characteristic of typical B. coli, then it may be said, with confidence, that 
many waters will, in practice, escape condemnation, although known to be 
seriously polluted with sewage and shown on bacteriological examination 
to he rich in coli-like microbes. 


Safety, surely, lies in pitting number against characters. That is, the greater 
the number of coli-like microbes, the less need be the insistance on their 
fulfilling all the known tests for typical B. coli... Conversely, the more 
typical the characters of the B. coli chosen for. subculture the: greater the 
justification for stringent standards as regards numerical abundance. 


In order to give a continuous quantitative record it is necessary to have 


Division IY. 


Bacteriologi éal 


- Examination ‘of 


the Helford and 


Penryn Water 
and Ovsters. 





| 
| 


Division LY. 


Bacteriological 
Examination of 

the Helford and 
Penryn Water 
and Oysters. 


118 


some basis, and the basis in this, as in previous reports, is the number of 
B. coli or coli-like microbes which, when isolated in pure culture, yield gas in 
ordinary g velatine® ‘‘shake” cultures. The microbes are next subcultured 
in various media and the results placed on record. If the results are com- 
pletely positive, the preliminary numerical diagnosis is fully confirmed. But 
if, on the other hand, the coli-like microbe fails in one or more respects to 
respond positively to the tests employed, the provisional numerical diagnosis 
suffers in value to a corresponding, although indeterminate extent. It is 
impossible to suggest any formula to link together number and character. 


Even if it were possible to assign an exact relative value to each separate test 


for differentiating from coli-like microbes of saprophytic sort or of remote 
intestinal outcome, B. coli of recent mtestinal origin, it is difficult to see how 
the results could be utilised as a factor for dividing the quantitative results. 

It might be imagined that a knowledge of the biological attributes of a 
hundred individual B. coli, ¢.g., isolated from the human intestine would supply 
the data necessary for such a calculation. These records will shortly be 
published by the Local Government Board, but they afford no real solution 
of the problem, It is true that they will give the percentage number of these 
hundred individual feecal B. coli that respond to each of a large number of 
biological tests and their relative abundance in the several feces of 
experiment. But except by inference it is impossible to forecast whether 
or not such microbes are able to retain their intrinsic biological attributes in 
full measure when sometime dissociated from the animal body and so long 
as their vitality lasts. Nor have we knowledge of the relation, under 
saprophytic conditions, of typical B. coli and coli-like microbes, as regards 
normal death and as to possible birth rate. It must perforce be concluded 
that as in sewage and sewage. polluted waters, coli-like microbes abound 
which are not in all respects completely typical of the bB. coli freshly voided 
from the human intestine, and as there are no means, except by an 
impracticable series of subcultures, of sifting the aberrant strains from their 
more typical brethren, it is permissible primarily to regard all coli-like 
microbes as indicative of the presence of undesirable material, and secondarily 
to guard this position by a detailed account of the attributes of the 
implicated microbes.  T here is the more reason to adopt this attitude since 
in multiple samples of pure fresh water and sea water coli-like microbes of 

any sort are absent from 100 c.c. of the sample. Indeed, in isolated samples, | 
the test has yielded negative results even with 1,000 c.c. 

The above is no mere digression but has a direct and important bearing on 
the whole of the present enquiry. 

It must, therefore, be understood that throughout this report the 
numerical results are based on the number of gas- forming coli-like microbes 
of all sorts, but that in each case the biological attributes of the microbes in 
question are given in detail. 

Explanatory remarks as regards the B. enteritidis sporogenes test :-— 

It is to be noted that throughout this investigation no animal inoculation 
experiments were made in this connection. It has been shewn in previous 
reports that the B. enteritidis sporogenes test, as @ test, is of considerable 
practical utility apart from the imoculation of rodents, provided always 
that the test is used quantitatively. The value of the test in the present 
enquiry will, it is believed, be apparent when all the results are brought 
into comparison. 


Meruops. 
The method used in the bacteriological examination of the oysters is dealt with — 
an Addendum A. The examination of the waters was conducted broadly on 


the lines laid down in previous reports. It should be noted that all the — 
facts are set forth in great detail. Hence, if the inferences and conclusions 
be regarded as open to criticism, the record of facts remains still available 








* When the gelatine medium is prepared i in sueh a way as ‘not to readily } yield gas with co'l- 
like microbes, it should be fortified with glucose. No brew of gelatine medium, however, that 
has been employed, has ever failed to be entirely satisfactory in this respect. Practically 
speaking, the results obtained with the ordinary gelatine medium, as used by me, coincide with 
the results obtained with glucose gelatine. 
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for fresh interpretations and altered inferences. At the same time it is Division IV. 
obvious, that the more frank and detailed the statement of bacteriological Bacteriological 
results the greater is opportunity afforded for petty as well as lond-fide Examination of 
criticism. This, however, is a small matter, the object of the investigation we eae and 
being to reveal the truth as regards the bacteriological aspects of the oyster ed Cite 
question, so far, indeed, as this was possible within the narrow compass of ; 


time the Commission was able to allocate to the enquiry. 





It is of advantage to consider in the first place the results of the 
bacteriological examination of the water over the oyster layings. 


TABLE L 


Suowrne the Results of the Bacteriological Examination of the Helford’ 


River Water over the Oyster Layings (see Diagrams 1 and 2). 
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TABLE 1, showing the Results of the Bacteriological 





2. 


Number of B. Coli (or gas-forming coli-like 
microbes) in 1] c.c. 

















DESCRIPTION OF THE SAMPLE. 
Time of Collection. 
No. |- | Other Details. 
Tide. | Day. | Month. | Year. 
= iS - — 
15 Lowa ak, 8 | 1903 | Helford river water over 
| oyster layings. 
2|High) 18 8 | 1903 | Helford river water over | 
| oyster layings. 
3| Low | 18 8 | 1903 | Helford river water over | 
| oyster layings. 
4 | High| 19 8  , 1903 | Helford river water over 
/ oyster layings. 
5 | Low | 19 8 1903 | Helford river water over 
oyster layings. 
6 | Low | 24 | 8 1903 | Helford river water over 
| | oyster layings. 
7|High| 24 8 | 1903 | Helford river water over 
oyster layings. 
8 | High| 25 8 1903 | Helford river water over 
oyster layings. 
9 | Low | 25 8 1903 | Helford river water over 
oyster layings. 
10 | Low | 26 8 1903 | Helford river water over 
oyster layings. 
11 | High| 26 8 1903 | Helford river water over 
oyster layings. 
12 High| 31 8 1903 | Not rec: ived. 
| | i 
13 | Low | 31 8 1903 | Helford river water over 
| oyster layings. 
14 | Low 1 4) 1903 | Helford river water over 
oyster layings. 
15 | High 1 9 1903 | Helford river water over 
oyster layings. 
16 | High 7 9 1903 | Helford river water over 
oyster layings. 
17 | Low 7 9 1903 | Helford river water over 
oyster layings. 
18 | High 8 9 1903 | Helford river water over 
oyster layings. 
19 | Low 8 9 1903 | Helford river water over 
oyster layings 
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i 
I 
+ =) 
- : 
! 
+ = 
Characters of the coli from tke 100c¢.¢, culture 
> 
+ = ; | 
Characters of the coli from the 100 ¢.c. culture 
+ 


Characters of the coli from the 100 c.c. culture 








121 


Examination of the Helford River Water over the Oyster Layings. 





3. 





Chief Biological Characters of the strain of B. coli 
present in the number specified in Col. 2. 


Gas 
(Gelatine 
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. 
B. Enteritidis Sporogenes test. | 
| 


Number of spores of B. enteritidis | 

sporogenes (Klein’s “enteritidis | 
change” in anzrobie milk eul- | 
Cultures heated to 80° 


tures). 





(a) Acidity. 











(b) Clot. 
(Litmus 
milk cul- 

tures, 5 days 
at 37° C.) 
(a) | (6) 
+ + 
+ 5 a 
4 + 
aes 
+ —_ 
+ 4 
+ + 
+ + 
+ + 
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+ = 
+ = 
+ + 
+ 
+ + 
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oa cs 
- + 
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+ ~ 
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+ + 
+ —_ 
“p = 
+ + 
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C. for 10 minutes. 
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; Neutral-red | 
: sae broth 1 | 10 106) 1,000 10,000. 100,000 
te Naat culvures. | ) | 
+=Acia | + =Greenish- | | 
and gas yellow | | | 
48 hours at "orescence, | | 1 | 91-001 | -0001 | “00001 | 
37° C. 37° C. €.¢.|¢.¢.|¢.e.) Ge. | ee. ee, | 
Rent: end ew 
at = Nevative 10 c.c. N.L. signifies 
A bar no liquefaction 
one month. 
a3 er Negative 10 ¢.c¢. S.L. signifies 
a i slow liquefac- 
| tion. 
ay qi Negative 10 c.c. 
{= + Nevative 10 c.c. 
+ + 
7 } 
or + Nevwative 10 ¢.« 
+ + Ne vative 10 c.¢ 
4 + 
a sie Negative 10 c.« 
~ + 
+ aa Negative 10 ec. 
== = { 
| 
a + Negative 10 c.e. 
+ + 
ae = Negative 10 c.c 
+ ~ 
+ “a Negative 10 c.c. 
| 
| | 
Ledecs 
iauead 
+ + | Negative 10 c.c. 
os + Negative CiG: | 
+ + Negative | Ges | 
ap a | Negative | Ge | 
“= _ Negative 10 c.c. 
2+ + | 
~ - Negative 10 c¢.c. 
+ + | 
4 + Negative 10 ¢.c. 
+ + | | 
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TaBLE 1, showing the Results of the Bacteriological Examination 





DESCRIPTION 


OF THE SAMPLE. 


Number of B. Coli (or gas-forming coli-like 


2. 


microbes) inl ¢.e. 























































































































| ‘Time of Collection. i | 10 | 100 | 1,000} 10,000 | 100,000 
| fist Se 
No. | Other Details. 100. | 10 mee 
| c.. * €.¢. 
OVS BY: | | Le pele “Ol v01 | 0001 *O000L 
Tide. | Day. | Month. | Year a | Sareea oa ec) 
| i | : 
oo ay | | : 
20 | High| 21 9 1903 | Helford river water over SE a ee | 
| oyster layings. Characters of the coli from the 10 ¢.c. culture 
S 
| | | | 
21 | Low | 21 9 1903 | Helford river water over | + = | 
| oyster layings. | 
) ee 
22} Low | 22 9 | 1903 |; Helford river water over + | - | 
oyster layings. Characters of the coii from the 10 c¢.e. culture! 
23 | High; 22 9 1903 | Helford river water over + = 
oyster layings. Characters of the coli from the 10 c.c. culture’ 
24 | High} 28 9 1903 | Helford river water over + - 
| oyster layings. Charucters of the coli from the 100c.c. culture 
| | 
| | 
25 | Low | 28 9 | 1903 | Helford river water over = = y 
oyster layings. Characters of the coli from the 100 c.c. culture! 
| | 
26 | Low ; 29 9 1903 | Helford river water over + - ; - a 
oyster layings. Chara ters of the coli from the 10 e.c. culture) 
\q 
The numbers of the samples as regards waters and oysters | 7 out | 10 out} 8 out q 
are in correspondence. of 25,| of 25,] of 25, | 
28 per| 40 perj382 per 
cent. | cent. | cent. 
1 4 
i | 
' | 
( 





ee oe eee i. 
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of the Helford River Water-over the Oyster Layings—continued. 








Se 


the numerical 
results 





3. 


Chief Biological Characters of the strain of B. coli 








present in the number specified in Col. 2. 


4. 


5. Enteritidis Sporogenes test. 


sporogenes (Klein’s “enteritidis 
changes” in anzerobic milk cul- 


| Number of spores of B. enteritidis | 























ee 





Inclusive of all 
the results 


pe a 


N.L. 
5.1L. i 

















” 








slow & A 


” 2? 









































Column 3 signifies no liquefaction of gelatine (one month). 


” 





tures). Cultures heated to 80° 
C. for 10 minutes. 
| ih wean | | | REMARKS. 
a) Acidity. Neutral-red | | 
Gas _ (b) Clot. Lactose broth | 1 | 10 | 100] 1,000 10,000 100,000 
(Gelatine abe (Litmus peyipne cultures. a taal . 
ates (Broth mille oul medium. | . Greenish, | 
cultures rie sldures, bdays| 7 = Acid ellow l . 
24 howraat,| cays % | at 37°C.) | ° and gas. a eS | ae 
20° C.) 37) -C) | 48 hours at 48 Heute atk IVE ‘Ol | 001 ; 0001 | 00001 
; | gods Ge 37° av lee.jee lee] ce | ec. c.c. 
| | (a) (0) hs | | 
+ N.L. + 4 - + a Negative 10 c.c. N.U. signifies 
+ N.L. 7 + 4 + = | no liquefaction 
| one month. 
: 5.L. signifies 
“FIN Eis “bY + Hf Ha + | Negative 10 c.c. | slow Neuer: 
| tion. 
| 1 i ! 
+ N.L. ae +H + “+ + Negative 10 c.e. 
+ N.L. te + = - ~ | / 
+ N.L. de 4 +5 + + Negative 10 c.c. 
+ N.L. - i - == Mp 
+ N.L. a ate + + | ‘Negative TOTe 
+ N.L. + = H + + | | | | 
| | | 
+ N.L. + =f = + + Negative 10 e.c. 
+ N.L. + a + + - 
/ 
+ N.L. + + i + - Negative 10 c¢.c. 
bie INy Ls + + + + 
All positive,| 35 out of 42 | 41 out| 32 out] 39 outof 42) 37 out of 42 All the samples gave a negative 
100 per cent.|positive, 83°3| of 42 | of 42 | positive, 92| positive, 88 result with 10 c.e. ; 
per cent. | posi-| posi-| percent. per cent. | | 
tive, | tive, | 
97 per| 76 per 
cent. | cent. j | 
| | | | 
,| All positive,| 21 out of 25 | 24 out} 20 out} 23 out of 25) 22 outof 25 | | 
100 per cent,| positive, 84 | of 25 | of 25 | positive, 92| positive, 88 — 
per cent. | posi-| posi-| per cent. percent. | | | | 
tive, | tive, | | | 
96 pea| 80 per | [ 
cent | cent. | 
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Results as regards the presence q7 B. coli in the Helford water over the oysters. 


The results shown in Table 1 and Diagram 1 may be briefly summarised 
as follows :— 


7 out of 25 samples (28%) contained B. coli or coli-like microbes in 100 e.¢., 
but not m 10 c.c. 

10 out of 25 samples (40%) contained B. coli or coli-like microbes in 10 ¢.¢., 
but not 1 c.c 

8 out of 25 samples (32%) contained B. coli or coli-like microbes in I ¢c., 
but not 0°1 c.c. 

As regards the biological attributes of the coli-like microbes, it may be said 
that the percentage number yielding positive response to each individual test 
and to the tests collectively, was great. Apart from topographical, questions 
the results per se suggest somewhat strongly that, although the pollution was 
small in amount, it was recent in character, and of intestinal outcome. It 
will presently be noted that a far larger proportion of the coli-lke microbes 
isolated from the oysters were, in one or more respects, atypical than was the 
case as regards the water over the oysters. It is difficult to explain this 
circumstance, unless on the assumption that, as regards the oyster, one was 
dealing in part with coli-ike microbes peculiar to ithe oyster, or that 
B. coli is capable of persisting in atypical form in the oyster, or in the mud 
on which these molluscs lie. 


Results, as regards the presence of B. enteritidis sporogenes in the water over 
the oysters. (Table 1 and Diagram 2.) 


The results were satisfactory, since none of the samples yielded a 
positive result when using 10 c.c. of the sample for cultural purposes. 


The following is a brief summary of the chief bacteriological results :— 














B. Coli or coli-like Microbes. B. Enteritidis Sporogenes. 
100 cc. 10, G.c. | LPOG: LOee! 
Positive result | Positive result | Positive result Negative result 
YB | 40°), |e B28, 100 














The results of the Bacteriological Examination of the Helford oysters 
may next be considered. (Table 2). 
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Pe Tosults of the Bacteriological Examination of the Helforg 





Oysters (see Diagrams 1 and 2). | . . 
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DESCRIPTION OF THE 





Time of Collection. 





SAMPLE. 


TABLE 2, showing the Results of the Bacteriological 





9 
| = 
| 


Number of B. Coli (or gas-forming coli-like 
microbes) per oyster (average per 10 oysters). 













































































No. 5 ara Other Details. 1 10. | 100 1,000 '10,060 |100,000 
Tide. | Day. | Month.) Year. 
| 
l Low 18 8 1903 | Helford River (Tyacke) oysters + = | 
Characters of coli from lower* dilution - - 
| { ihe: 
| | 
2 || OHigh Myers 8 », | Helford River (Tyacke) oysters 7 = 
Characters of coli from lower dilution - 
| 
3 Low | 18 8 % Helford River (Tyacke) oysters as = 
Characters.of coli from lower dilution - 
| 
4 High 19 8 43 Helford River (Tyacke) oysters | gene! 
Characters of coli from lower dilution - 
5 Low | 19 os 3 Helford River (Tyacke) oysters + a 
| | Characters of ccli from lower dilution —- 
| | 
6 Ta Win kG es + Helford River (Tyacke) oysters 3 = 
| | Characters of coli from lower dilution : 
7 High | 24 8 “ Helford River (Tyacke) oysters | + = 
| | Characters of coli from lower dilution - 
; I as : , 
8 High® 4 2504), 28 ry Helford River (Tyacke) oysters | _ ae | > | 
| | Characters of coli from lower dilution — - 
9 | Low | 25 | 8 i Helford River (Tyacke) oysters + the iy | 
| | Characters of coli from lower dilution > 
10 Low 2% | 8 : Helford River (Tyacke) oysters Wise ea) | 
Characters of coli from lower dilution 
| | 
11 | High | 26 8 53 Helford River (Tyacke) oysters | ‘ + ie | 
| Characters of coli from lower dilution - 
| i 
1? High 31 8 3 Helford River (Tyacke) oysters | + * 
| | Characters of coli from lower dilution — - 
| 
| 
13 | Low 31 8 3 Helford River (Tyacke) oysters te en |: 
Characters of coli from lower dilution - 
| 
14 Low. ay si) 4099 a8 Helford River (Tyacke) oysters + bees ie 
| | (Porth Navas creek) Characters of coli from lower dilution —- 
| | 
15.) High l 9 » | Helford River (Tyacke) oysters| + | - 
| | | | | 
| | | 
. | | : 
16 ELAS ahs ie? 9 55 | Helford River (Tyacke) oysters | CA oe 
. | Characters of coli from lower dilution 2 
| 
| | | 
V7 Low 7% 9 » | Helford River (Tyacke) oysters ys an hel | 
(Porth Navas creek) Characters of coli from lower dilution - 
| | a 
18 High | 8 9 7 Helford River oysters | ae we hs | 
| | Characters of coli from lower dilution - 


* Phroushout the yeport * lower dilution” signifies the last dilution-but-one yielding coli-like microbes. 











The number of the samples as regards oysters and waters are in correspondence. 
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3. ere SETS ES RE a Se pips — as Bi oo elim ECL eames 
Hi B. Enteritidis Sporogenes Test. air eta 
id : ‘ 1 umber of spores of B. enteritidis sporo- Helford and 
Chief Biological Characters of the strain of B. Coli genes (Klein's “enteritidis change in Penryn 
present in the number specified in Col. 2. anzerobic milk cultures) per oyster (average Water and 
of 10 oysters). Cultures heated to Oysters. 
8v° C. for 10 minutes. 
pi Noutral. . REMARKS. 
“) - a aby; Lactose | red broth 
en (Litmus milk | P smes ee 
It ealtares, days | CUMS | + = lreen- 
cultures, at 37° C.) + = Acid|ish-yellow 1 10 100 | 1,000 |10,000 |100,000 
5 days at and gas. | fluores- 
er ) 37° C.) 48 hours at} cence. 
, h 37°C. |48 hours at 
(a) (b) 37° C. 
= a = te 2S - - Less than 10 per oyster - | 10 oysters measured 
oy ath | a a ts | | 110 c.e. 
at = et ea ae tg - - Less than 10 per oyster - - | 10 oysters measured 
= fa e = — | | 130 ¢.c. 
+ a | . t = - - Less than 10 per oyster’ - - | 10 oysters measured 
ae + 4 + + | 120 c.e. 
| 
; 
- ae 5 a os - - Less than 10 per oyster’ - - | 10 oysters measured 
<a ne ee c a 130 c.c. 
- + - - + + - 10 oysters measured. 
+ a0 a ar a5 | 120 ¢.¢. 
+ + as - Se - - Less than 10 peroyster -  - | 10 oysters measured 
rm Be == =_ + 120 ¢.c¢. 
+ + aR + + + - 10 oysters measured. 
+ + oF ap te ; 1380 c.e. 
4 Ps id £ ze Be - | ; 10 oysters measured 
an + i a $+ | 110 e.e. 
ie et By the ue + - 10 oysters measured 
ie au a 4. + 90 c.e. 
eat | 4 4 aie 4 + - - Less than 10 per oyster | 10 oysters measured 
Ue 4 +4; rt : ae | | 10c.c. | 
- Si in eC $4 - - Less than 10 pet oystet -  '|- | 10 oysters nieasured 
Ja ate as + + | 100 ¢.c. 
- = + - - - + Less than 10 per oyster - | 10 oysters measured 
(traces) 105 c.c. 
- f + ~ 
i, te Le ab + : - Less than 10 per oyster - | 10 oysters measured. 
= + + “— ai - - Less than 10 per oyster - | 10 oysters measured 
Ns ri ie a ae | 120 cc. 
+ ee fe ae + - - Less than 10 per oyster - | 10 oysters measured 
. 105 ¢.¢. 
| 
N “ x re fs te S. | | 10 oysters measured 
&. Ya, a8 ah he | Ae Ae: 
ae Ba + a5 ta - - Less than 10 per oyster - 10 oysters measured 
io ae a, ei | | 110 ee. 
" re Se ey + - - Less than 10 per oyster - - | 10 oysters measured 
| ae ¥ | HE at | | 80 ce. 











. (Colum: 5) signifies no liquefaction, one month. 8.1L. signifies slow liquefaction. 
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19 


20 


21 


26 
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Table 2, 


DESCRIPTION OF THE SAMPLE. 


2. 


showing the Results of the Bacteriologica 





Number of B. Coli (or gas-forming coli-like 
microbes) per-oyster (average of 10 oysters). 








Time of Collection. 


Tide. | Day. |Month. 


Low 8 9 


High | 21 | 9 





Low 


Low 22 94 





High | 22 | 9% 
High 28 9 


Low 28 9 


Low 29 9 











Year. 


1903 


39. 








Other Details. 


Oysters used for 


experiment, 


Helford River oysters 


Helford River oysters 


Helford River oysters 


Helford River oysters 


Helford River oysters 


Helford River oysters 


Helford River oysters 


special 











100 1,000 














+ 
Characters of coli from lower dilution, 


+ 
Characters of coli from lower dilution 


+ 
Characters of coli from lower dilution 





+ 
Characters of coli from lower dilution 


+ 
Characters of coli from lower Ailatibn 


+ 
Characters of coli from lower dilution 








+ 
Characters of rot — lower ‘Ainuon 





1 (ade 16 3 
outof | outof | outof | out of 
25, 25, 25, 25, 
4per | 20per | 64 per 12 ay 
cent. cent. cent. 


* cent. 














The number of the samples as regards oysters and waters are in correspondence. 


10,000] 100,01 


| 
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Examination of Helford River (Tyacke) Oysters—continued. 





3. 


Chief Biological Characters of the strain of B. Coli 
present in the number specified in Col. 2. 





Gas. 
(Gelatine 
“shake” 
cultures, 
24 hours 
at 20° C.) 


AZ 
oy 


++ ++ 
ZA 
Re he 


++ 
Az 


Zz 


++ 
. oe 


AA 
524 


++ 


ZA 


++ 
me 


+ 
a 
mm 


f 
+ 


All 
positive 
100 
per cent 


All 
positive, 
100 
per cent. 


6225. 
































te} oe ity. Lactose 
ot. | 
Indol. (Litmus milk peptone 
(Broth cultures, 5 days medium. 
cultures, ne 37° C.) YS | 4 = Acid 
5 days at ; and gas. 
37° C.) 48 hours at 
37° C. 
(a) (0) 
- 4 ~ + 
- + ~ a 
~ + + + 
+ + + + 
- + + ” 
- i + + 
= aL eR —. 
+ ~ - ~ 
P' + = — 
= + + + 
+ a = i 
+ + + - 
Ps + eer, 4. 
- + + + 
23 48 29 37 
out of | outof | outof | out of 
49 49 49 49 
positive, | positive,| positive,| positive, 
46°9 97°9 59 75 
per cent. |per cent./per cent.| per cent. 
ll 24 12 17 
out of | outof | outof | out of 
25 25 25 25 
positive, | positive,| positive,| positive, 
44 96 48 68 
percent. |per cent.|per cent.) per cent. 





N.L. (Column 3) signifies no liquefaction, one month. S.L. signifies slow liquefaction. 





Neutral 
red broth 
cultures. 
+ =Green- 
ish-yellow 
fluores- 
cence. 
48 hours at 
37° C. 





++ 


+ 





t+ +4 


++ 


41 
out of 
49 
positive, 
83 
per cent. 





19 
out of 
25 
positive, 

6 


per cent. 








4. 
B. Enteritidis Sporogenes Test. 


Number of spores of B. enteritidis sporo- 
genes (Klein’s “ enteritidis change” in 


of 10 oysters). 


Less 

than 

10 per 
oyster, 
16 out 
of 25, 
64 per 
cent. 





80° C. for 10 minutes. 


10 100 


1,000 {10,000 





Less than 1 


Less than 1 


Less than 1 


8 
out of 
Zo, 
32 per 
cent. 


out of 
25, 

4 per 

cent. 








0 per oyster 





0 per oyster 


¢ per oyster 








anaerobic milk cultures) per oyster (average 
Cultures heated to 


100,000 

















REMARKS. 


10 oysters 
110 c.c. 


10 oysters 
115 c.c. 


10 oysters 
125 ¢.¢. 


10 oysters 
TOreres 


10 oysters 
105 c¢.¢. 


10 oysters 
135 ¢.¢. 


10 oysters 
120 ce 


measured 


measured 


measured 


measured 


measured 


measured 


measured 


a2 
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The method of examination of the oysters is fully described in Addendum A. 


Resulis as regards the presence of B. coli or coli-like microbes in the Helfore 





The results are shewn in Table 2 and Diagram 1. 

In the table the results are stated as number per oyster (2.¢., the 
whole contents of the oyster shell), but as in each case the entire contents of 
the shell are stated in cubic centimetres, it is possible also to give them as 
number per c.c. of oyster. For practical purposes as regards small 
to medium-sized oysters (¢.g., Helford Cheat it is sufficiently near the 
mark to regard the entire contents of the shell (body and liquor) as approxi- 
mately equivalent to 10 ¢.c. In this view of the case, in order to obtain a 
direct comparison between the number per c.c. of water and oyster 
respectively, it is only necessary to divide the figures as regards oysters by 10, 
Primarily the results will be considered as number of b. coli or coli-hke 
microbes per oyster (average of 10 oysters in each case). 

























1 out of 25 (4/4) contained 1 B. coli or coli-like microbe per oyster.* 
5 out of 25 (207) contained 10 B. coli or coli-like microbes per oyster. 
16 out of 25 (647) contained 100 B. coli or coli-like microbes per oyster. 
3 out of 25 (12%) contained 1,000 B. coli or coli-like microbes per oysteng 
The percentage number of coli-like microbes yielding a positive response 
to each of the individual tests for B. coli is shewn in the table. As previously 
indicated, the degree of positive response to the various tests is not nearly 
so well marked as regards the oysters as was the case in the water over thé 
oysters. On the other hand, the numerical figures are far higher in respect 
of the oysters. Treating the extreme results in a somewhat arbitrary fashion, 
and ignoring for the purposes of a broad comparison the occasional presence 
of B. coli in 1 ¢.c. of the water, it would appear that the oysters are apt i 
contain about 100 times more B. coli or coli-like microbes than the water. — 


fesults as regards the presence of B. enteritidis sporogenes in the Helford 
oysters. (Table 2 and Diagram 2.) 


The results may be briefly summarised as follows :— 


Less than 10 spores of B. enteritidis sporogenes per oyster, 16 out on 23) 

64 per cent. | 
8 out of 25 contained 10 but less than 100, 32 per cent. 
1 out of 25 contained 100 but less than 1 ,000, 4 per cent. 
The following is a brief summary of the results of the bacteriological 

examination of the water and oysters :-— 


‘ 








Number of spores of 
Number of B. Coli, or coli-like microbes, per ¢.c. of | B. enteritidis sporogeia 
water, per oyster and per c.c. of oyster. per c.c. of water, per oyste 


DESCRIPTION and per ¢.c. of oyster. 


OF SAMPLE. 


















































+in 100} +in 10 Less than . - 
am ay i 10 100 | 1,000 10 10 100 
oly RD Nahe dae ee 
Helford water, Negative result, 10 C6. 
25 samples. 28 40 32 of water 100 per cent. 
per cent. per cent.|per cent. | 
= | 
aoe Less than 
S | BSB op ts ay a 10 2 
at tere ie , 
° HeN Sh 4 20 64 12 64 32 a 
2 Re a per cent.|per cent.|per cent./per cent.} per cent. per cent.{per cem 
& oe - 
3 
fo ond 
iS @ Less than | 
a E = | 
Sie 2 
ee + eee | + 96 + 
co) Siem per cent. 
ac) es 4 20 64 12 but at | 
i) | 
Re) BS per cent.|per cent.|per cent, |per cent. least 1 per |per nen | 
a #8 c.c, of 
Bo ee oyster, 32 
ae per cent. 
ue eran itor | 
* To obtain approximate results per c.c. of oyster divide the above fignres by 10. 
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The remarkable distinction between the water over the oysters and the 
oysters themselves, both as regards the B. coli and the B. enteritidis 
sporogenes tests, is apparent from the above table and the accompanying 
diagrams. At the same time it must be remembered that the coli-like 
microbes derived from the water, although much fewer in number, were 
‘more often typical than in the case of the oysters. 

If, for the purposes of a broad comparison, it is permissible to ignore th® 
worst results as regards both the water and oysters, then it may be said 
that the water contained B. coli or coli-like microbes either in 100 c.c. 
or 10 «ec. but most often in the latter amount. That the oysters 
contained 10 to 100 5B. coli or coli-like microbes per oyster, or 
1 to 10 per c.c. of oyster, but most often the major figure. Hence, 
according to the above calculation, the oysters were about 100 times 
more impure per c.c. of oyster, than the water. 


As regards the B. enteritidis sporogenes test, it may be¥said that while 
none of the samples of water yielded a positive result with 10 c.c., one-third 
of the samples of oysters contained 10 spores per oyster, or 1 spore per C.c. 
of oyster. 
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BARE 2H 
PENRYN River (CoRNWALL).* 


The Penryn River is situated on the Cornish coast in the neighbourhood 
of Falmouth. For the purposes of this inquiry it may be considered to 
extend from Penryn, a town of some 3,190 inhabitants, to Falmouth, on the 
left side (11,773 inhabitants), and Flushing, on the right side (800 
inhabitants), and somewhat beyond these towns, ina south-easterly 
direction, to merge into the waters of the Carrick Roads. 


The Carrick Roads is an immense waterway extending from an arbitrary 
line connecting St. Anthony’s Head and Pendennis Point up to the 
commencement of the Fal River. 

Seawards of the former arbitrary line, Carrick Roads opens out into 
Falmouth Bay and the English Channel. 

Pursuing the coast line westwards for a few miles, the opening of the 
Helford River is found between Rosemullion and Nare Points. : 


The term river is to some extent misleading, for that portion of the 
Penryn River concerned in this report resembles a fan-shaped creek, the 
quality of the water being dominated by the ingress of a vast volume of sea 
water. 


It may be true that the wider the “ angle of aperture,” if such a term is 
permissible, in connection with estuarial waters, the greater is the difficulty 
likely to be of arriving at other than tentative conclusions gua dangerous 
pollution. 

The proportion of fresh water in the case of Penryn River, within the 
confines of my investigation, must, [ think, be regarded as_ relatively 
insignificant. 

In this, as well as in other directions, it may be surmised that chemical 
investigations might yield results of value. Indeed, so enormous is the amount 
of chlorine in sea water, as compared with fresh water and even sewage, 
that the presence of comparatively small amounts of these latter liquids in 
sea water would appreciably alter the chlorine figures. It is probable that 
too little is known of the chemical qualities.of estuarial waters in relation to 
pollution. f 

As regards the oyster layings in the Penryn River, and the lability of 
these layings to sewage pollution, it is of advantage to quote somewhat 
fully from Dr. Bulstrode’s report. 

“The oyster layings in this river extend from just westward of an imaginary line 
drawn from Flushing New Quay to the Greenbank Quay,” ...... “to within about one- 
fourth of a mile of Penryn Quay. There are at places certain areas where no oysters are laid 
down, but the layings may be generally taken as extending up both sides of the river 
between the points indicated. On the fore-shore of the river at Flushing are numerous 
layings belonging to fishermen and others, each man despatching his own stock to market, 
or getting rid of them to larger buyers. There are, too, hereabouts, on the northern side 
of the river, certain layings which are used for wintering the foreign stock of a London 
firm, and also for the growth and fattening of French oysters. These oysters are sent down 
from more eastern waters in October and November, and returned in March or April. As 
arule attempts are made to sell the French oysters direct from these northern waters 
before the cold weather sets in; when that has occurred the trade is carried on from the 
Flushing beds. On the Falmouth side of the Penryn River the layings are less numerous, 
but each is of greater extent; indeed, from near the Greenbank Hotel to near Boyer’s 
Cellars the ground is held by two large merchants. One of them does a large trade in 
oysters dredged up from the Carrick Roads; while the other lays down much French 
produce. All oysters from the Penryn River are, as a rule, sent direct to market.” 


? 





* A general idea of the locality will be formed best by looking at Map 2 (4 miles to 1 inch). 
Map 3 (1 mile to 1 inch) shows in more detail Penryn and its surroundings. 

+ Upland waters contain about 1, sewage about 10, and sea water from 1,500 to 1,800 parts 
per 100,000 of chlorine. The researches of Adeney, Letts, and many other chemists, clearly show 
the value of the chemical testing of estuarial waters. 
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Dr. Bulstrode thus describes, “Sewage disposal in relation to the above pyvon Tv. 
several Oyster Layings” :— — 
Bacteriological 


os “The Sewage-of Falmouth (population 11,632), is partly treated and partly untreated , en OF al 


the greater portion being treated. The treatment consists of the addition of precipitants, 
(sulphate of alumina and lime), storage in tanks, and a rough filtration through vertical 

“screens, the interval between which is filled with’ coarse stone. Of the “treated: sewage,” 
the effluent is diseharged into the inner harbour at Market Strand and near the Bar, while 
the sludge is carried out in barges to sea. The “untreated” sewage finds its way into the 

inner harbour; mainly by twovoutfalls ; one near the Custom House, where the sewage of 
some 25 houses-empties itself, the other about 100 yards eastward! of the Greenbank Quay; | 
whee the sewage of Penwerris, some 116 houses, discharges. In addition, 170 houses, or 
thereabouts, which are too low to be drained into the common sewer, dischurge independently 
upon the foreshore at different points. Eastward of the Greenbank Quay are sundry drains 
or sewers, from a few houses near, discharging themselves on the foreshore.” 


Penryn Water . 
and Oysters. 


Peer enryn ... 6.5.60... , the main sewer of Penryn, population 3,256, discharges itself, 
and at other places along the quay other small sewers discharge.” 


Fant 
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‘“« The liability of the Oyster Layings to sewage pollution,” is thus described 
by Dr. Bulstrode :— | 


\ 

“ As to the oyster layings in the Penryn river, it is to be regretted that a similar 
statement cannot be made. It will be seen .. ......... that the layings extend to within a yl 
quarter of a mile of Penryn Quay, where the crude sewage of the town of Penryn is: } 
discharged. At low tide the river hereabouts is a mere rivulet, and not navigable by the 
smallest rowing boats ; indeed, a considerable part of the water passing down the bed of the 
stream when the tide is out must be composed of Penryn sewage, and this, as it finds its | 
way seaward, cannot fail to pass over some of the oyster layings. i 


“ At Flushing there are, as has been already stated, sundry slop-water drains and sewers 
discharging on to the foreshore. In some instances oysters are laid down within about six 
yards of the quay wall, and within some 30 yards of the main outfall and extensive oyster 
layings. Obviously all the layings hereabouts are not exposed in the same degree to risks of 
contamination, those farthest removed from the quay being much less liable to pollution. 


“On the opposite side of the river near to the layings thereabouts, between Boyer's 
Cellars and the Greenbank Quay, are several small drain outlets, and at the quay itself, 
another. About 100 yards seaward of the Greenbank Quay is the Penwerris outfall already 
referred to. 


“ Having regard to all these facts, Penryn river cannot be viewed in the light of a safe 
locality for preparing oysters for market ; in fact, oysters near tu Penryn must be regarded 
as occupying a dangerous position. The whole length of the Penryn River from the 
Penryn Quay to the Greenbank Quay, does not exceed 1} miles.” 
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Division Iv. -7e@himinary Work :— 

Bacteriological During April 1903. A visit was paid to Cornwall, and a number of 
Examination of samples collected. Later, Dr. Edmonston Charles was kind enough to 
the Helford and collect and transmit to me further samples. In August, a second visit was 


ee paid to Cornwall. 
The results are set forth in the following tables, and the sites of collection 
marked on Map 4. 


It will be convenient in the first place to consider the results of the 
Bacteriological Examination of samples of Penryn River Water. 


a 
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TABLE 8 


SHOwinG the Results of the Bacteriological Examination of ]Penryn River 
Water (see Map 4). 
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a TABLE 8, showing the Results of the Bacteriologica 
Division IV. 






























































Bacteriologi - 1. sk 
cal Examina- 
tion of ne 
Helford an ; : oe 
Number of B. coli (or gas-forming coli-like 
aE ED DESCRIPTION OF THE SAMPLE. aulera benim lies, © 
Oysters. 
Time of Collection. ; Le ee TO 100 | 1,000 | 10,000) 100,000 
: 
No. Other Details. S 
+ ; ; ‘01 | - : 
Tide. | Day. | Month. | Year. ey nee Bes ble ee ae 
| 
37 & ebb 24 4 1903 | Penryn River, boat sample,| + 
Flushing side of mid channel 
and 200 yards west of ferry. 
38 | 2 flood 24 4 rs Penryn River, boat sample, _ 
mid-stream, opposite Boyer’s 
Cellars. 
39 | § flood 24 4 f Penryn River, near Penryn, ~ 
boat sample, mid - stream, 
opposite granite yard. 
40 | 4 flood 24 4 Hp Penryn River, at Penryn quay, = i 
boat sample, mid - stream, 
shallow water. 
45 | Low tide. | 24 4 50 Penryn River, boat sample, 
Evening. mid-way between Greenbank 
and Flushing quays. 
4) | High tide} 26 zs 96 Penryn River, boat sample, 
mid-way between Greenbank 
and Flushing quays. 
1} 1 hour 13 5 96 Penryn River, boat sample, 
ebb mid-way between Greenbank | 
and Flushing quays. 
2| 3hours | 13 5 3 Penryn River, boat sample, + - 
ebb off granite works. 
3 | 44 hours | 13 5 a Penryn River, boat sample, + 
flood mid-way between Greenbank 
and Flushing quays. | 
i 
4] 3 hours 13 5 Ae Penryn River, boat sample, + - 
flood off granite works. 
6} & flood 19 5 80 Penryn River, boat sample, ~ 
mid-way between Greenbank 
and Flushing quays. 
§ High 20 5 36 Penryn River, boat sample, + - 
| water off granite works. 
10 : 2 ebb 20 5 - Penryn River, boat sample, + - 


off granite works. 


Ih 5 ebb 20 5 5 Penryn River, boat sample, + 
mid-way between Greenbank 
and Flushing quays. 




















HA| Average | 17 8 »» | Penryn River, boat sample, ; + j 
sample mid-way between Greenbank 
and Fiushing quays. Average 
sample. 
lla| Average | 18 8 3 Penryn River, boat sample, 
sample mid-way between Boyer’s 
Cellars and Sailors’ Creek. 
Average sample. ' 
15A| Average | 19 8 59 Penryn River, boat sample, | + } 
sample mii-way between Greenbank . 
and Flushing quays. Average 
sample, 
17A| Average | 20 8 “s Penryn River, boat sample, s 
sample mid-way between Greenbank 


Chureh and Seven Stars Inn 
at Flushing. Average sample. 
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Examination ot Samples of Water from the Penryn River. 















































3 4 5 
Fine Bidlovical Ct ‘ ; B. Enteritidis Sporogenes Test. 
ief Biological Characters o Spores of B. enteritidis sporogenes. 
the strain of B. coli present in the (Klein’s “enteritidis change” in 
number specified in Col. 2. anrerobic milk cultures). Cultures 
heated to 80° C. for 10 minutes. 
| | 
(a) Acidity. : REMARKS, 
Gas. Indol (6) Clot. 1 10 100 | 1,000 | 10,000 | 100,000 
(Gelatine tees (Litmus milk 
“ shake ” (Broth cultures, 
Salutes cultures, 5 days at 
> |5 days at 37°C 
24 hours |" 370°G -) 
20° :) ‘1 | ‘01 | °001 | -0001 | -00001 
at 40° C.) 
: (a) @) C.c C.¢ C.€ | c.¢ C.G. C.c, 
- Sp - e on (Positive 10 ¢.c.) Collected during first visit to 
Cornwall. 
+ re Fg ai = ditto 
+ + + + + e 
+ + + + + ~ 
+ = + RF = (Positive 10 e.c.) 
+ - + + + f 
i a ema ere eee ieee eel eee re ee > Aes: pte Sails 
+ + 4 4 = (? Negative 10 c.c.) Collected through the kindness 
| of Dr. Charles. 
{ i 
+ + + + + | - 
oe ae a5 Se a (Negative 10 c.c.) 
- + + + + - 
— (Positive 10 c.c.) 
+ + + + + - 
~ + + + sot in 
| 
Se + + + - (? Positive 10 c.c.) 
abs Su ap +. % - (Negative 10 c.c.) Collected during second visit 
| to Cornwall. All the samples 
were average samples, equal 
quantities of the water being 
collected every hour for six 
a oy a 4* x (Positive 10 ce.c.) hours and then mixed together. 
* All these strains of B. coli 
yielded positive results with 
<a ms in fe = ditto the lactose peptone and neutral- 
red broth tests. 
ing wh ue sake (Negative 10 c.c.) 
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Penryn River :— 


These results show that the Penryn River in its upper reaches is grossly 
polluted. The number of b. coli varied from 100 to 10,000 per cc. The 
B. enteritidis sporogenes test usually gave a positive result with ~,¢.c. So 
far agreement with Dr. Bulstrode’s conclusions is complete. But within a 
mile of the place where these observations were taken, the change qua 
bacteriological results is most abrupt. While in entire accord with 
Dr. Bulstrode’s views as to the gravity of localised areas of pollution, it must be 
added that, in the writer’s opinion, the general body of water in the region of 
Falmouth and Flushing, by no means abounds in microbes of intestinal origin. 
The uninstructed or casual reader might possibly, from Dr. Bulstrode’s 
report, draw the erroneous conclusion that the general body of water in the 
inner Falmouth Harbour is polluted to a gross extent. Judging from the 
bacteriological facts, this is not the case. Indeed, the water in this region was 
often found to be bacteriologically from ten thousand to one hundred thousand 
times purer than sewage. That the degree of sewage contamination is great. 
in localised areas is doubtless true, but the bacteriological facts suggest that 
the degree of pollution of the water generally is by no means great. These 
remarks have an important bearing on the comparison between the bacterio- 
logical examination of the water and oysters in the Helford and Penryn 
Rivers respectively. It must not be assumed in instituting comparisons that 
at Helford River the water was biologically absolutely above suspicion, still 
less that at Penryn the water was swarming with microbes of intestinal 
origin. | 

The facts, as ey stand, are that the Helford River is only relatively 
pure biologically,* and that the Penryn River in its lower reaches is quite 
appreciably, but still not grossly, polluted. 

ft might, in practice, be difficult to find a purer spot than the Helford 
River, but this circumstance must not lead to the converse and erroneous 
supposition, namely, that it would be impossible to find a more polluted 
river in the general sense above indicated, than the Penryn River. 

These considerations ought to be borne in mind in relation to the comparative 
records as regards water and sheil-jish obtained at Heiford and Penryn. 

Without pressing the point unduly it may be said that as regards Penryn 
the bacteriological results modified the unfavourable provisional opinions 
formed as the outcome of topographical observations. 


Character of the sea water outside the Penryn River and in the adjoining 
creeks and rivers :-— 

Before proceeding to give an account of the routine examinations of the 
Penryn oysters and surrounding water, it is convenient to consider the 
results of the bacteriological examination of samples of water from the 
Carrick Roads, Fal River, Truro River, Porthcuel River, Falmouth Bay and 
St. Mawes’ Creek (Table 4), 





* At the same time, the origin of the observed slight biological impurity of the Helford River is 
matter for conjecture. It may indeed be, and probably is the case, that in all estuarial waters. 
we must allow for a slight degree of biological impurity as practically unavoidable and possibly 
inexplicable, and that only waters should be objected to which exceed to an appreciable extent 
what might be termed the permissible limit of biological impurity. But where the line should be 
drawn has yet to be determined. 


Map 4. 
Sketch Map of the River Penryn & its Surr 
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TABLE 4. 


Results of the Bacteriological Examination of samples of water. 
» Carrick Roads, Fal River, Truro River, Be le dae Lk 
Se and St. Mawes Creek (see Map ai 
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TABLE 4, showing the Results of the Bacteriological Examination of Samples of Water from the 


























Bacteriologi- 
eal Examina- 1. 2. 
tion of the 
Helford and 
Penryn : ; oye 
Water and DESCRIPTION OF TH& SAMPLE. Number of B. coli (or gas-forming coli-like 
Oysters. microbes) in 1 ¢.c. 
e 
Time of Collection. 1 10 100 | 1,000 | 10,000} 100,000 
3) 
a 
was | Other Details. =a ee | 
7 7 1 ‘1 | -01 | -001 | 0001 | -00001 { 
Tide. Day. | Month. | Year. c.c. c.c. c.c c.¢. c.c. cc. 
4] About 24 4 1903 | Carrick Roads, north of Tre- = 
high fusis Point, steamer sample. 
tide. 
AQ About 24. 4 7 Mouth of Fal River, steamer ~ 
high sample. 
tide. 
43 Pa 24 4 » | LruroRiverat Malpas,steamer | — 
ebb sampie. 
tide. 
44 z 24 + » | Truro River, about 4 mile ae = 
ebb below Truro, steamer sample. 
tide. 
5 34 14 5 %5 Carrick Roads, north of 4 = 
hours Trefusis Point, off the Velt 
ebb. Buoy, near mid channel. 
7 4+ hour 19 5 $i Carrick Roads, north of - 
vetore high Trefusis Point, off the Velt 
water. Buoy. 
i} 2 hours 2 6 ss Carrick Roads, off St. Just’s - 
ebb. Buoy, wind N.E. 
8 17 mins. 19 5 », | Falmouth Boy, a short mile = 
| after high off Black Rock. 
tide. 
12 1 hour 1 6 St. Mawes’ Creek, between ae 
ebb. Place and Porthcuel. 
14 ; - 19 8 » | Porthcuel River, off Porthcuel. (Negative 100 c.c.) | 
lood, 
134 4 19 8 », | Carrick Roads, South of and ‘ (Negative 100 c.c.) 
flood. close to Governor Buoy. . 
18 ‘i Er 1 8 », | Carrick Roads, one mile sea-| — (Positive, however, 100 ¢.c.) 
ood, 

















wards of Black Rock buoy. 








| 
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Carrick Roads, Fal River, Truro River, Porthcuel River, Falmouth Bay, and St. Mawes’ Creek. Division IV. 
Bacteriologi- 
3. 4, 5 cal Examina- 
tion of th 
B. Enteritidis Sporogenes Test. Helford and 
Chief Biological Characters of Spores of B. enteritidis sporogenes (Klein’s Bi pe a 
the strain of B. coli present in the “enteritidis change” in anzerobie Once ae 
number specified in Col. 2. milk cultures). Cultures heated to M face 5 


80° C. for 10 minutes. 













































































(a) Acidity. REMARKS. 
Gas. Tridel (6) Clot. 1 10 100 | 1,000 | 10,000 | 100,000 
(Gelatine (Broth (Litmus milk 
“shake ” lavas cultures, 5 days | 
cultures, sd 2 t at 37° C.) TM Ene arti hal Lone me | 
24 hrs, = ee 
at 20° C.) 37°C.) |_———_—__|_ 1 oe ‘Ol | -001 0001 | :00001 
(a) (b) CLG | "@:Cl Nt: C.C. Cc: C.c. 
= (Negative 10 c¢.c.) Collected during first visit to 
Cornwall. 
= (Negative 10 c.c.) 
=: (Negative 10 c.c.) 
+ + + + + s 
+ + + + - (Negative 10 ¢.c.) Collected through the kindness 
of Dr. Charles during May 
and June. 
re (? Negative 10 c.c.) 
= (Negative 10 c.c.) 
i 
| = (Negative 10 c.c.) 
= (Negative 10 c.c.) 
= (Negative 10 c.c.) Collected during second visit 
to Cornwall. 
| 
= (Negative 10 c.c.) 
= (Negative 10 c.c.) 
a6 = = F 
Negative lactose peptone test; 4 
! positive neutral-re broth test ; 
slowly liquified gelatine. ] 
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The foregoing table shows that the water in Carrick Roads, Fal River, 
lower reaches of the Truro and Porthcuel Rivers, and Falmouth Bay was of 
a high degree of biological purity. It would occupy too much space to 
quote from Dr. Bulstrode’s report in this connection, but his conclusions 
are fully supported by the bacteriological facts. 

None of these samples, except one, contained B. coli, even in 10 c.c., and 
none of them (query one) B. enteritidis sporogenes in a like amount of 
water. 

It is of considerable interest to contrast these satisfactory results with 
sample 44, which was collected about half-a-mile below Truro. This sample 
contained B. coli in +> ¢.c., and B. enteritidis sporogenes in 1c.c. In this 
connection, Dr. Bulstrode’s report may be quoted, as follows :— 


“The sewage of. Truro (population 11,151) is, I am informed by the Borough 
Surveyor, discharged by numerous outfalls into one or other of the tributaries, Ailen and 
Kenwyn, which uniting below the city, form the Truro River. At low tide the condition of 
both these streams, more especially in certain localities, is offensive to the senses of sight 
and smel]. The Truro River itself, from the city down to the village of Malpas, is, at low 
tide, but a small and tortuous rivulet, not even navigable by an ordinary rowing boat; so 
that, especially in the more rainless months, a considerable portion of the stream must consist 
of the sewage and slop-water of Truro.” 


Speaking in general terms it may be said that the waters described in the 
foregoing table were about 10,000 times purer than sample 44 collected in 
the neighbourhood of Truro. 


As regards the Porthcuel River a number of samples of oysters and water 


were obtained subsequently from this locality. The results are dealt with in 
Addendum C. 


fiesulis of the Routine Bacteriological Examination of the Penryn water and 
oysters. 


The enguiry was commenced in August 1903. It will be convenient to 
consider in the first place the :— | 


ftesults of the Bacteriological Examination of the water over the oysters. 
The results are set forth in detail in the following table (Table 5) :— 


« ON te ee i Te 
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TABLE 5. 


SHowine the Results of the Bacteriological Examination of the Penryn. 


River Water over the Oyster Layings (see Map 4 and Diagrams 3 and 4). 
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TABLE 5, Showing the Results of the Bacteriological 








DESCRIPTION OF THE SAMPLE. 


Number of B. 


2. 


Coli (or gas-forming coli-like microbes) 









































oyster layings. 







































































in 1 c.c. 
Time of Collection. | 
L L 10 | 100 | 1,000 |10,000 | 100,000 
cB) S 
5 | is 
No. Other Details. a ee ey ee ae 8 NR 
lide. | Day. | Month. | Year. at = ] ‘| “Ol 001 | -v001 | -00001 
| CC | Ge.) ©.G. ll eins enn Ce. 4 
! ; | | | 
| | 
1 | Low | 14 8 1903 | Penryn River water over | | ep - 
oyster layings. | Characters of the coli i 10 c.e. oe 
| | 
2 |High| 17 8 e Penryn River water over + Eee 
oyster layings. 
| | | i } 
| | . : | 
3 }High| 18 8 3 Penryn River water over | ~ are . 
oyster layings. . i 
2 
4 | Low | 20 8 5) Penryn River water over | | ate = 
oyster layings. Chalacten of the coli from 1 ¢c.c. culture 
| | 
5 | Low; 24 8 ” Penryn River water over ft = 
oyster layings. | Characters of the coli from 10 ¢.¢c. culture 
4 
6 Low 26 8 Penryn River water over | + - | 
oyster layings. | Characters of the coli from | ¢.c. Mera he 
7 | High| 28 8 3 Penryn River water over + - ai 
oyster layings. | , Characters of the coli from 10 ¢.c. culture 
8 | Low 1 9 FY Penryn River water over | es al | 
oyster layings. _ Characters of the coli from 10 ¢.c. culture 
1 
9 | High 4 9 % Penryn River water over | | + | | 
oyster layings. | Characters of the coli from O-le.c, culture 
| 
i | { 
10 | Low 7 ] HA Penryn River water over | | + _ | | | 
oyster layings. | / | Characters cf the coli from 10 ¢.e.) culture 
| | | 
| | | 
A = | 
11 | High) 11 9 ” Penryn River water over | lal) aah 
oy: ter Jayings. | 
: 
12 | High} 15 uy) » | Penryn River water over | tf = 
| oyster layings. Characters of the coli from 10 c.c. culture 
13 | Low] 16 9 Fy) Penryn River water over | + | 3 
oyster layings. | Characters of the coli from 1.c.e. culture 
14 | Low} 18 9 “f Penryn River water over + =3 
oyster layings. 
15 | High} 18 9 a Penryn River water over + = 
oyster layings. Characters of the coli i 10. j ne 
16 |} Low | 22 9 ” Penryn River water over 
oyster layings. Characters of the coli “4 Were: _ 
17 | High} 22 9 ” Penryn River water over | + - | | | 
oy ster layings. Characters of the coli from 1 ¢.e. culture 
“18 =| High| 23 9 ” Penryn Kiver water over 38 -- | 
oyster layings. Characters of the coli from 1 e.c. culture 
19 | Low] 23 9 Penryn River water over os | | | 


Chan acter of the coli from 1 c.e. a 
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Examination of the Penryn River Water over the Oyster Layings. 

















3. 


Chief Biological Characters of the strain of B. Coli 
present in the number specified in Col. 2. 




















4. 


B. Enteritidis Sporogenes Test. 
Number of Spores of B. enteritidis 
sporogenes (Klein’s “enteritidis 
change” in anerobic milk cultures). 
Cultures heated to 80° C. for 10 
























































Division LY. 





Bacteriologi - 
5. eal Examina- 
tion of the 
Helford and 
Penryn 
Water and 
Oysters. 





minutes. 
REMARKS, 
G io) Gea. | Lactose re broth 1 | 10 | 100 | 1,000 |10,000 | 100,006 
as. ‘lot). ae : 000 000 
(Gelatine loth (Litmus milk 9 Li aa Daas 
“shake ”| “ti ores cultures, 5 aig be Bee ich. ae 
cultures, a it | days at 37° C.) ¢ Bet mA sy ent0w FORCE PT MERON I BESANT ee Sg HE 
24 hours, | ° $2V8,4% and gas, uores- 
at 20° C.) of Ga, |+——_-_-__+—_| 48} hours’| cence, 1 ‘] “Ol | -001 | .0001 | 00001 
4 at 37° C).| 48 hours | c.c. | cc. | ce | ce. | ce. CC 
| (a) \b] at 37° C. 
oes | 
+ N.L + + + + + -- (Positive 10 ¢.c.) 
+ N.L 7 “P of ote + | | 
+ N.L = + +e + + Negative 10 cc. 
+ N.L + - + + A | Negative 10 c.c. 
+ NL + 1+ + + + -- (Positive 10 ¢.c.) 
+, §.0 a + +: a a l | | 
| 
+ N.L. + af + + + Negative 10 c.c. 
+. S.L.' =F ie + + + | | 
+ N.L ~ = _ ~ - — (Positive 10 ¢.c.) 
+,.N.L + 4s + os + | | 
+ N.L tp oy a as =f Negative 10 c.c. 
+ N.L + =a + + + | | 
+ N.L = + _— = + Negative 10 ¢.c¢. | 
+ N.L + + r + - | | | 
) 
| 
| 
+ N.L. - + - - + a (Positive 10 c.c.) 
+ N.L. We + + ah + | 
+ N.L + + + =F + — (Positive 10 C.0.) | 
+ S.L - + + 7 - | | 
+ N.L = + = “ + Negative 10 c.c. | 
| 
+ Nw. + + ~ + - — (Positive 10 c.c.) 
+ N.L. ae ah ae a + 
+ N.L. + fe - a + Negative 10 c.c. 
+ N.L. _ + + Es + | | 
+ N.L- + + eee se + Negative 10 ¢.c. 
| | 
+ N.U _ + — + cs Negative 10 ¢.c. 
+ N.L ane + + + + | | 
+ NLL. 4 + + ae + — (Positive 10 c.c.) 
+ ONL: + + + ¥ + | | 
+ N.L. + + + | + > ~~ (Pcsitive 10 ¢.c.) 
+ N.L. te Ar Bite + + | | 
| 
+ N.L. - + ~ | - ae Negative 10 ¢.c. 
+ N.L. + + + “ | | 
ONL. oe + F + + _ (Positive 10 c.c.) 
+ N.L. + + + 1 + | 
| 
N.L. signifies that no liquefaction of gelatine oc:urred (on9 month). ° 
S.L. signifies that slow liquefaction of gelatine occurred (one: month), 9 
U 
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Taste 5.—Showing the Results of the Bacteriological 





DESCRIPTION OF THE SAMPLE. 


) 
a 


No. of B. Coli (or gas-forming coli-like 








microbes) in 1 c.c. 





















































| 
| Time of Collection. 
jee he x f 1 10 100 | 1,000 | 10,000} 100,000 
2 | 
No. | | | Other Details. Ss Sala oe | eed 
| Time.. Day. | Month. | Year. “a az 1 ‘1 ‘Ol ‘001 | 0001 | -00001 
| | C6, [Merc |) ves, Were. i Mee: Cs, 
20 | High| 25 4 1903 | Penryn River water over + - | 
| | oyster layings. Characters of the coli from 1 ¢.c. culture 
21 | Low | 25 D % Penryn River water over + | 
| oyster layings. Characters of the coli from 1 ¢.c. culture 
| 
| 
22 | High; 29 9 | , | Penryn River water over + | 
| oyster layings. Characters of the coli from 10 ¢.c. culture 
23 | Low | 28 J) » | Penryn River water over + | 
oyster layings. Characters of the coli from 1 ¢.c. culture 
24 | High 30 9 | A Penryn River water over | 
| | oyster layings. Charadlers of the coli from 1 ¢,¢. enlture 
25 | Low} 30 9) ,, | Penryn River water over + | 
oyster layings. Characters of the coli from 10 ¢.c. culture 
The numbers of the sample, as regards waters and oysters, 4 out | 9 out {11 out) 1 out 
are in correspondence. of 25, | of 25, | of 25, | of 25, 
| 16 perj36 per/44 per] 4 per 
cent. | cent. | cent. | cent. 
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Examination of the Penryn River Water—continued. 





Division IV. 



















































































3 4. SHNTE Baeteriologi : 
na re ee Sporogenes Test. “Honea me 
y Mitel 4 : umber of Spores of B. enteritidis 
Chief Biological characters of the strain of B. Coli sporogenes (Klein’s ‘‘ enteritidis oe 
present in the number specified in Col. 2. change” in anzrobic milk cultures). Water and 
Cultures heated to 80° C. for 10 Ovsters 
minutes. bess 
AS Be rT | ive t REMARKS. 
ae amiy: Lactose ei eer 
) a fadol: ade mak | Peptone | cultures, | 1 | 10 | 100 | 1,000 '10,000 100,000 
shake” | (Broth cultures, 5 medium, |+ = green- | 
cultures, | CU!tures, days at 37°C.) | + =acid |ish-yellow |}——).-—_ —- |__| -|— —— 
4, hire >| 5 days : and gas, | fluores- 
at 20° C ) at 37° C.) ood St 48 hours cence, 1 2 ‘O1 ‘001 | -0001 | 00001 
at 37° C. | 48 hours | e-~ CsCn eT CHG o ile ©. Can 1 @ces C.e. 
(a) (6) at 37° C. | 
| Daas: 
+ a sf i + + - (Positive 10 c.e.) | 
: : / | 
| 
+ N.L. + ot + + + abe (Positive 10 c.e.) 
+ NL. + + " + +, 95 | | | 
| 
4. ae + = + — (Positive 10 e.c.) | 
+) N.L. He ct + + + | | 
+ oe + + + + | + - (Positive 10 c.c.) 
+ N. i+ i + + + | | 
+ Note +; ae + = + sae) (Positive 10 c.c.) 
SeEN Las + + + + + | | 
+ N.L. + He + SS ie | Negative 10 c.c. 
+ N.L. - =F + + + | ; 
All 32 out | 45 out | 37 out | 39 out 43 out | _ | 14 out of 25 positive, with 10 c.c. 
positive, of 46 of 46 | of 46 of 46 of 46 | (56 per cent.), but negative 
109 per | positive, |positive,|positive,| positive, | positive, | 5 | | with 1 ee. 
cent. 69°5 97°8 80 84°7 93°4 sf 
per cent. |per cent.|per cent.) per cent. | positive. | & | 
.g | 
leg | 
|S ‘ ‘ 
All 16 out | 24out | 16 out | 20 out 23 out 3 11 out of 25 negative, with 10 c.c. 
positive, of 25, of 25 of 25 of 25 of 25 - (44 per cent.). 
100 per | positive, |positive,|positive,| positive, | positive, A ) 
cent. 64 per 96 64 80 92 = | 
cent. |percent./per cent.) per cent. | per cent. 7: 
| } t 
| ! 
































N.L. signifies that no liquefaction of gelatine occurred (one month). 
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Division LY. dtesiults as regards the presence of B. coli vor coh-like microbes ir the Penryn 
Bacteriolovical Water over the oysters. 
Examination of | The results shewn in Table 5 and Diagram 3, may be summarised as 
the Helford and follows :— 
Fenryn Water 4 out of 25 samples (16%) contained B. coli or coli-like microbes in 
and Oysters. ; /o 
106.c.,. but mort 1 cc. 
9 out of 25 samples (36%) contained B. coli or coli-like microbes in 
1 c.c., but not in 0°1 ce. 
11 out of 25 samples (447%) contained B. coli or coli-like microbes in 
0-1c¢.c., but not in 0°01 ce. 
1 out of 25 samples (4%) contained B. coli or coli-like microbes in 
0:01 c.c., but not in 0:001 c.c. 

As regards the biological attributes of the coli-like microbes, the percentage 
number yielding positive response to each individual test and to the tests 
collectively, was great, but not so great as in the case of the Helford River. 
But, of course, the numerical results were highest in the Penryn water. 


htesults as regards the presence of B. enteritidis sporogenes in the water over 
the oysters. (Table 5 and Diagram 4.) 


The Helford samples of water, it will be remembered, all gave a negative 
result with 10 c.c. The Penryn samples yielded results as follows :— 
14 out of 25 positive with 10 c.c. (567%), but negative with 1 c.c. 
11 out of 25 negative with 10 c.c. 


The following is a brief summary of the chief bacteriological results given 
in detail in Table 5 :— 


B. enteritidis 
sporogenes. 


3. coli or coli-like microbes. 








10 ce. 1-G.¢. * ‘1 ac. | 01 Ge. 10 Ge. 












Positive result| Positive result| Positive result Positive result] Positive result 
16 per cent. | 36 per cent. |:44 per cent. |. 4 per cent. 56 per cent. 
Negative result 


44 per cent. 








Neglecting extremes,.itmay be said that.the.water usually contained from 1 
to 10 B. coli or coli-like microbes per c.c., and that about half the samples 
contained B. enteritidis sporogenes in 10 c.c. 


The results of the bacteriological examination of the Penryn oysters may 
next be considered. 
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TaBLE 6.—Showing the Results of the Bacteriological 


DESCRIPTION OF THE SAMPLE. 





my 


‘S 


10 


il 


12 


13 


14 


16 


\7 








Time of Collection. 








[3] 


Number of B. Coli (or gas-forming coli-like 
microbes) per Oyster (average of 10 Oysters). 






































































































































Other Details. 1 10 100 | 1,000} 10,000 | 100,000 
Tide. | Day. | Month.| Year. | 
Low 8 1903 | Penryn River oysters - + 
Characters of coli from lower dilution- 
High 8 93 Penryn River oysters- — - Ri i 
Characters of coli from lower dilution- 
High 8 0 Penryn River oysters - - - a a 
Low 8 59 Penryn River oysters - + 
Characters of coli from lower dilution- 
| 
Low 8 “5 Penryn River oysters - ofr = 
Characters of coli from lower dilution- 
Low 8 * Penryn River oysters - | + 
Characters of coli from lower dslutien- 
High 8 *) Penryn River oysters - as os 
Characters of coli from lower dilution- 
| | 
Low 9 5 Penryn River oysters - - + = 
High 9 = Penryn River oysters - | + - 
| Charactcrs of coli from lower dilution- 
Low 9 ae Penryn River oysters - + 
Characters of coli from lower dilution- 
High 9 r Penryn River oysters - - + 
d Characters of coli from lower dilution- 
High 9 “4 Penryn River oysters - - e = 
Characters of coli from lower dilution- 
Low 9 “i Penryn River oysters - + = 
Characters of coli from lower dilution- 
Low 18 9 ss Penryn River oysters - +4 = 
Characters of coli from lower dilution- 
High 18 9 5 Penryn River oysters - [oo - 
Characters of coli from lower dilution- 
Low 22 9 5 Penryn River oysters - - + 
Characters of coli from lower dilution- 
High 22 9 + Penryn River oysters- — - |’ + 
Characters of coli from lower dilution- 
High 23 9 » | Penryn River oysters--  - + 
Characters of coli from lower dilution- 
Low 23 9 Penryn River oysters- - = - = 











+ 
Characters of coli from Jower dilution- 





Examination of Penryn River Oysters. 





Gas 
Gelatine 
“shake” 
cultures, 
94 hours 
ut 20° C.) 


ie 
ne 


AZ 
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AA 
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ae 
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sella! 


tr 
ae 


5 ts 
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3. 4, . 5. 
B. Enteritidis Sporogenes test. | 
Chief Biological Characters of the strain of B. Coli Number of spores of B. enteritidis paar 
present in the number specified in Col. 2. genes (Klein’s “enteritidis change” 
anerobic milk cultures) ane Oostanh 
(average he 10 oysters). Cultures heated 
o 80° C. for 10 minutes. 
ee ae ae REMARKS, 
a Neutral- 
Wis eee Lactose | red broth 
Gitmatimilk beptans cultures. 
2 medium. |+ = green- 
peek 3 ie = acid |ish-yellow 1 10 | 100 | 1,000 | 10,000) 100,000, 
; and gas, | fiuores- 
7 —| 48 os cence. | 
Z at . | 48 hours 
ee iy) at 87° C. 
fe. Ae + a + = | 10 oysters measured 
a 4 + + 1U0 ¢.¢. 
+ + Bh | a0 Be = 10 oysters measured 
7 + + ae | QONe.c: 
i ” - | t at a 10 oysters measured 
TO" ere: 
ae = a ae i. 4 10 oysters measured 
ae aie as fe 100 e.e. 
By 4 Es 4 ae x 10 oysters measured 
M " i + 110 ce. 
rh Ae ri be 2 4 10 oysters measured 
“je = ahs a OU ce. 
iy. _ ars vi E = 10 oysters measured 
ae = ae ae 110 c.e. 
fo a8 oe ah x “: 10 oysters measured 
110 ge. 
th s 4 Wy a = 10 oysters measured 
be = i; xe 110 e.e. 
ee = # 4 “ih <= 10 oysters measured. 
a8 + + + 105 ¢.c. 
i w 2 z + = 10 oysters measured, 
a a a ay 115 ce. 
rs me ra Ll ae - 10 oysters measured 
a + Ate + 120 e.¢. 
ats he ae fe a re 10 oysters measured 
Be = Es 120 c.e, 
slight 
4 a ae = ae = 10 oysters measured . 
fe 4s Bie at 105 c.e. 
a + if + aL = 10 oysters measured ° 
ze EE ue és 115 ee. 
wi 2: BS ie oe a 10 oysters measurct| ' 
am ae ne a 125 c.¢. 
2 if J S, re in 10 oysters measured: 
+ os te + 130 ¢c.e. 
“ J + slight x dv es 10 oysters measured 
+ oe + 100 c.c. 
a = 4 Ay a E. 10 oysters measured 
+ + + + 130 e.c. 


SoS 
A 
ai 
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Indol. 
(Broth 
cultures, 
5 days at 
37° C.) 


++ 


++ 


++ 















































N.L. signifies that no li 
§.L. signifies thac slow 


i 





























uefaction of the gelatine occurred (one month). 
iquefaction of the gelatine occurred. 
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Division IV. TaBLE 6.—Showing the Results of the Bacteriological 








_ Bacteriologi- h 2. 
cal Examina- 
tion of the 


Helford and 
_ Penryn DESCRIPTION OF THE SAMPLE, ; Number of B. Coli (or gas-forming coli-like 
Water and ‘- » -| microbes) per Oyster (average of 10 Oysters. ) 
Oysters. 








Time of Collection. 






























































No. Other Details. 1 10 100 | 1,000} 10,000 | 100,000 
Tide. | Day. | Month.| Year. 
| 
2) High 25 9 1903 | Penryn River oysters - - - + - 
| Characters of coli frem lower dilutipn- - 
2) Low 25 9 4 Penryn River oysters - - - 1° = 
Characters of coli from lower dilution- - 
22° | High 29 | 9 Penryn River oysters - - “=f — 
Characters of coli from lower dilution- - 
23 Low 29 | 9 bp Penryn River oysters - - -| + = 
| Characters of coli from lower dilution- - 
24 High 30 | 9 a Penryn River oysters - - - ae — 
/ Characters of coli from lower dilution- - 
| 
25 | Low 30 | 9 ” Penryn River oysters- = - - ; + - 
Characters of coli from lower dilution- - 


1 13 1l 
out of jout of | out of 
25, 25, 25, 

4 per |52 per| 44 per 
cent. | cent. | cent. 









































The numbers of the Samples as regards Oysters and Waters are in correspondence. 


153 


Examination of Penryn River Oysters—continued. Division TV. 


Bacteriologi- 
cal Examina- 
tion of the 
Helford and 








3. ; 4, 5 ry 
B. Enteritidis Sporogenes ‘Rest. 


i i ical Ch f : - Coli Number of spores of B. enteritidis sporo- 
Cat iolopisel Charartate of tie dheain.of 5 Col} AF getis (leita (enteritidis ghango’ tn Penryn 
id aneerobic milk cultures) per Oyster Water and 
(average of 10 Oysters). Cultures heated Oysters. 


to 80° C. for 10 miuutes. 












































‘ / REMARKS, 
“(a) Acidity. ; Neutral 
Cas: *" (6) Clot. Lactose | red, broth | 
(Gelatine | (del | (Litmus milk | Peptone | cultures. | 
“shake ” odes ‘ | cultures, 5 days pity Ia ach 1,000 |10,000 {100,000 
cultures, | Cultures, at 37° C.) + = acid | ish-yellow 
ahi 5 days at and gas, | fluores- 
at 20° C.) BLO.) 48 hours cence, | 
7 (a) (b) at 37° C. | 48 hours 
at 37° C. 
+ N.L +3 ie fe + + + ~ 10 oysters measured 
+ N.L + a te + + 120 ¢.¢. 
| 
+ N.L + + + + or + - 10 oysters measured 
+N.L + a + + ae 115 ce. 
+ N.L - an se + + oe 10 oysters measured 
+ NL + + + + af 110 ec. 
+ N.L. + a5 qe a + + 10 oysters measured 
+ N.L. ap ae ‘ie oa + 120 c.c. 
+ N-D ca i ni ae + + | = 10 oysters measured 
+ N.L + + + + + 105 ¢.c¢. 
+ N.L + + te + + + - 10 oysters measured 
+N.L + - + = + 100 ¢.c. 
All 34 out of | 48 out | 32 out | 43 out of | 42 out of 3 20 2 
positive, 48 of 48 of 48 48 48 out of jout of jout of 
100 per | positive, |positive,|positive,| positive, | positive, 2Derle 25, | 4 205 
cent. 70 per | 100 per| 66 per 89 per 87 per 12 per|80 per | 8 per 
cent. cent. cent. cent. cent. cent. | cent. | cent. 
/ | 
All 14 out of | 25 out | 13 out | 22 ont of | 20'out of | 
positive, | — 25 of 25 | of 25 25 25 
100 per | positive, |positive,|positive,| positive, | positive, 
cent. 56 per’ | 100 per| 52 per | 88 per 80 per 
cent. cent. cent, cent. cent. | 
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N.L. signifies that no liquefaction of the gelatine occurred (one month}. 
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The method of examination is fully described in Part V. Add. A. 


Results as regards the presence of B. colt or coli-like microbes in the Penryn 
Oysters— 
The results are shown in Table 6 and Diagram 3. 


1 out of 25 (4°/,) contained 100 B. coli or coli-like microbes per oyster.* 
13 out of 25 (52°/,) contained 1,000 B. coli or coli-like microbes per oyster. 
11 out of 25 (44°/,) contained 10,000 B. coli or coli-like microbes per oyster. 


The biological attributes of the various strains of B. coli are shewn in Table 
6. Possibly the coli-like microbes isolated from the oysters were slightly less 
positive in their characters than the coli-like microbes derived from the water 
over the oysters. But the percentage number of coil-like microbes 
giving positive response to all, or most, of the tests for typical B coli was 
quite as high as might be expected in the case of a water known to be 
polluted with sewage. 

Excluding extreme results, it would not be remote from the truth to 
say that the oysters are apt to contain 100 times more coli-like microbes 
than the water, reckoning per cc. of oyster. The remarkable 
distinction between the biological quality of the oysters and water over the 
oysters, it would appear, is even more apparent at Penryn than at Helford. 
If it could be established as a law, that oysters were apt to be 100 times 
more impure than the water over the oysters, it would be the more intelli- 
gible why shell-fish seem, in my opinion, to be dangerous out of proportion 
to the degree of surrounding pollution. It is, at all events, quite clear that 
oysters are apt to contain per unit of volume B. coli or coli-like microbes in 
number greatly exceeding the coli contents of the surrounding water. To 
put the matter in a graphic manner it may be said that, apart from the 
saline contents of the sea water, it would seem that any potential danger to 
health involved in eating one Penryn oyster (of 10 c.c. capacity) is, 
broadly speaking, equivalent, gua bacteriological facts, to drinking 1,000 c.c. 
of Penryn water. 


Results as regards the presence of B. enteritidis sporogenes in the Penryn 
Oysters. (Table 6 and Diagram 4.) 


The results may be summarised as follows :— 
3 out of 25 (12 %) contained 10 spores of B. enteritidis sporogenes.* 
20 out of 25 (80 %) contained 100 spores of B. enteritidis sporogenes. 
2 out of 25 (8 %) contained 1,000 spores of B. enteritidis sporogenes. 
The results are markedly higher than the Helford records. 
The following is a brief summary of the results of the bacteriological 
examination of the water and oysters :— 





















































| Number of spores of B. enteri- 
Description of Number of B. coli per c.c. of water, tidis sporogenes per c.c. of 
sample. per oyster and per c.c. of oyster. water, per oyster and 
per c.c. of oyster. 
pensar ; Less 
1 10 100 | 1,000 |10,000)} than | 19 | 160 | 1,000 
10 e@.¢. 10 
Penryn water, | x 
25 samples. act + +4 + — + 
| 16% | 36% | 44% | 4% 44 %| 56 % 
° mn i. aes 
=) 3 
aE toh ty 
3 | 88. | 
mo. dete asi = ate + 50 7 + 
EO eiche 4% | 52% | 44 % 12% | 80% | 8 
| 3 - | 
Yen) | os | 
nN Ieee | = 3 ition i 
we ms | Less than 
3 iyo ° ae Yeas) 
nae = 3 8 per c.c. : 
Oe ee 1 + + + + 
a | 2 2 ° 
| ees 4% | 52% | 44 x 1 12% | 80%] 8% 
a | ae | 























* To obtain approximate results for c.c. of oysters, divide the above results by 10, 
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The remarkable distinction between the water and oysters, bothas regards _ Division IV. 


the B. coli and the B. enteritidis sporogenes tests, is clearly shown in the  p, terolocical 
» ° ; s ¥ v7. are ;  @ v 
foregoing table. 7here can be no question that the two tests taken together Ree atic of 


yield more useful information than if the B. colt test had alone been employed. the Helford and 
It remains only to compare , as possible Lee Penryn Water 
J pare as carefully as possible the Helford and Penryn (, 04 Oysters. 


results both as regards water and oysters. 
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PART Ill. 
COMPARISON BETWEEN THE HELFoRD AND’ PENRYN RFSULTS. 


In instituting this comparison, it is necessary to recall the remarks that 


the Helford and have been made respecting the relation between the topographical 


Penryn Water 
and Oysters. 


features and bacteriological results in connection with each place. 
Helford River :— 


As regards the Helford River, it has been pointed out that there may be 
hitherto unsuspected sources of contamination, and that there were in reality 
minor sources of pollution, e.g., the presence of yachts in the immediate vicinity 
of the layings. Nevertheless it is difficult to escape the practical conclusion 
that the Helford River is one of the purest, if not the purest, of regions around 
our coasts for oyster layings. To condemn the Helford River would be out 
of the question if oyster culture is to be allowed to continue, and would be 
almost equivalent to saying that no place in England was sufficiently pure 
for the growth and fattening of shell-fish. It is true that B. coli and coli-hke 
microbes are absent from 100 c.c. of multiple samples of unpolluted sea water 
(Division III.) Such observations are of importance as showing that coli-like 
microbes form no necessary elements of the bacterial flora at the surface of pure 
sea water. But these samples were obtained for the most part, if not entirely, 
from localities practically unsuitable, if not impossible, for the growth and 
fattening of oysters for the market. It was not contended that in close 
proximity to land in comparatively shallow water and in regions suitable for 
oyster culture similar results would have been obtained. Indeed, drawing 
from the experience gained at Helford and other piaces it may be doubted 
whether around the English coast, contiguous to land, shallow water attaining a 


high standard of biological purity could readily be found.* Practically the con- — 


clusion seems to be that upon our coasts a certain degree of biological impurity 
must be accepted as inevitable, and that no sample should be condemned which 
does not exceed some permissible limit of impurity. But where to fix such limit 
is another question. All this leads to the final remark that, despite the 
bacteriological results, the Helford River must be accepted on topographical 
erounds as an example of one of the purest rivers in England for the growth 
and fattening of oysters. 


Penryn River :— 


In the foregoing paragraph the greatest care has been taken to avoid 


impugning a locality merely to correspond with the ascertained bacteriological - 


facts. Butas regards the Penryn river, the converse side of the question must 
be insisted on. That is, that despite the gross pollution of the Penryn river 
in its upper reaches and the localised areas of serious contamination, the 
fact remains that the general body of water in the inner Falmouth Harbour, 
and within the confines of the investigation, did not abound in intestinal 
microbes. In point of fact, the water was usually found to be from ten thousand 
to one hundred thousand times purer than sewage. Hence, in instituting 
comparisons, it must be remembered that, if the Helford River be con- 
ceded to be pure, the Penryn River must not necessarily be classed as 
seriously polluted (qua bacteriological facts) in the neighbourhood of the 
oyster layings chosen for the investigation. Before leaving the subject, it 
needs to be remembered in considering, on the one hand, topographical 
observations, and on the other, bacteriological investigations, that no true 
comparison is possible. Terms such as grossly, seriously, slightly, appreciably 
polluted, and so forth have no real definitive value. No topographist would 
venture, for example, to say that by “‘ gross pollution ” he meant the presence 
of say, ten per cent. of sewage; by “seriously polluted” the presence, for 








* It may be that in Ireland, estuarial waters attaining the highest standaid of bacteriological 
purity are to be found. 
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instance, of one per cent. of sewage; or in general to render his state- Division IV. 
ments strictly com parative in chavacter.* ©The bacteriologist, on the other Bacteriological 
hand, if he lays bare all his facts, and if his results are quantitative as wellas Pxamination’of 
qualitative, must be prepared to let them stand the brunt of comparative the Helford and 
scrutiny which may be prejudiced and even sometimes hypercritical in Penryn Water 
character. The more honest and detailed the statement of facts, the more 4 Oysters. 
open, in a sense, to criticism may be the results, and the more likely are 

seeming anomilies to invite attention. The range, breadth, practical utility 

and primary importance of topographical observations may be admitted 

without prejudice to the validity of the foregoing remarks. 


There are a number of, ways of comparing, both as regards waters 
and oysters, the Helford and Penryn bacteriological results 


1. The average method, or method of comparing the average results with 
or without inclusion of the extreme figures. 


2. The percentage method, or method of comparing all the results from 
the one place with all the results from the other place on a 
percentage basis of comparison. 


3. The extreme method, ov method of comparing the best and worst 
results from the one place with the best and worst results 
respectively from the other place. 


i 


The drastic method, or method of comparing the worst results from 


the ‘‘good” place (Helford) with the best results from the “‘ bad” 
place (Penryn). 


5. The sanguine method, or method of comparing the best results from 


the ‘ good” place (Helford) with the worst results from the “bad” 
place (Penryn). 


All these methods with the exception of the last will be employed.: It 
is true that if it be proper to use the drastic method it might be considered 
fair to employ the sanguine method. But such a line of reasoning is based 
on unsound principles and cannot be entertained. 


COMPARISON BETWEEN THE IIELFORD AND PENRYN WATERS OVER THEIR 
RESPECTIVE OysTER LAYINGS. 


B. Coli or Coli-like microbes (see Diagram 5). 


1. Excluding extreme results, a fair average would be, as regards 
Penryn water, 1 to 10 coli-like microbes per c.c. 


In respect of Helford, I am inclined to think that the real 
average lies between + 10 c.c. and + 100 ¢.c., but as in eight of 
the samples coli-like microbes were present in 1 ¢.c., it may be said 
that 1 coli-like microbe per 10 c.c. is a fair statement of results. 
It is, at all events, certain that the Penryn water was more than 
ten times as impure, on the average, than the Helford water. 


2. The percentage method mezy be expressed in tabular form as 

















follows :-— 
Description. of | B. Coli, or coli-like microbes in :— 
sample. + 9 pehice (5 Ree ed ay 
| CUS AS Gili SR pene ie he ee MLOu: Geri je OOL ere, 
veh ' | Lbs Positive...) {Positives Positive | Positive 
result. result. | result. | ‘result. 
Penvryn River - - — heh 1 Onepanie 36% | 44% | eee 
ts). |. Positive |. Positive Positive — REE 
result. result. | result. 
Helford River - 28. % 40% 1 82% 














= This remark, of course, in no sense implies disbelief in the primary importance and practical! 
‘utility of topographical observations. 
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3. As regards the ‘‘extreme” method, it is seen above that one (4 
sample contained 100, and eleven (44 °/,) samples 10, B. coli or co 
like microbes per c.c. of Penryn water, whereas the eight (32 
samples of Helford water yielding the worst results contained one 
B. coli or coli-like microbe per c.c. 

Four (16 %) samples of ,Penryn water contained one B. coli or 
coli-like microbe per 10 c.c., whereas the seven (28 °/,) samples of 
Helford water yielding the best results contained only one B. coli 
or coli-ike microbe per 100 c.c.* 


4, As regards the drastic method of comparison, the four (16 %) best 
samples of Penryn water contained one B. coli or coli-like microbe 
per 10 c.c., whereas the eight worst samples (32 7%) of Helford 
water contained one B. coli or coli-like microbe per 1 c.c.¢ 


If, to the above results, the 1 ¢.c. standard (fourth class, see Division IIL.) 
suggested tentatively in the Report on Unpolluted Sea Water is applied, and 
if all the coli-lke microbes are placed in one class, then it will be 
found that 21 out of 25 (84 7%) of the Penryn and 8 out of 25 (32 7) 
of the Helford samples would have been condemned. Pursuing the matter 
a little further, 1 sample (4 /) of Penryn water belonged to the sixth 
class ; 11 samples'(44 7%) of Penryn water to the fifth class ; 10 samples (40 7%) 
of Helford water to the second class. Lastly, taking the best results from 
Penryn and the worst results from Helford, 4 (16 %) of the samples of 
Penryn water would have been “passed,” although coming from a locality 
topographically objectionable, whereas 8 (32 7%) of the samples of Helford 
water would have been condemned, although derived from a source topo- 
graphically seemingly above suspicion.{ This is the worst construction that 
could be placed on the results, and it seems only fair to conclude by saying 
that on the average Penryn water was, as a matter of fact, more than ten 
times as impure as the Helford water. The lesson to be learnt is that 
multiple samples of water should be examined before coming to other than 
tentative conclusions as regards the biological quality of a water from a 
particular locality. In the following diagram (A) the B. coli results are 
arranged in each case from the highest to the lowest :— 













HELFORD RIVER WATER. 


Pir hes Tinie ae ans fe mate 
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* That is on the basis of results. No intermediate distinctions between + 100 ec. and 
+ 10ce¢e; + 10¢¢ and + 1ee; + lee and + ‘1 ce. ete. etc., are drawn. 


+ It needs to be remembered that the comparison of chance samples of tidal waters from — 


separate estuaries is apt to be most misleading. 
{ To make the standard ten times more lenient would involve the “ passing’ of waters open 
to serious objection. 
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B. Enteritidis Sporogenes (see Diagram 6). 


_ Practically speaking, the most satisfactory method of comparing the results 
1s as follows :— 
Rotter | UE VOSS fo Positive result, 10 c.c. of sample. 
y | 44% Negative result, 10 c.c. of sample. 
Helford river - - - - 100 % Negative result, 10 cc. of sample. 


The distinction is striking, but, again adopting the method of putting 
the worst construction possible on the results, it may be said that if single 
samples had been examined, although a Helford sample would certainly have 
yielded a negative result, the chances that a single Penryn sample would 
have given a positive result were only about equal. In point of fact, the 
results might have been, apart from technical difficulties, even more 
satisfactory. Had it been practicable to make 100 c.c. cultures of both 
waters all the Penryn waters might have yielded positive results and a 
majority of the Helford waters a negative result. If, for the purposes of a 
broad comparison, it is tentatively suggested that water should be condemned 
yielding a positive result with 10 c.c, then all the Helford waters passed 
this standard, and 56 % of the Penryn waters stand condemned. 

The results are arranged in each case from the highest to the lowest, in the 
following diagram (B) :— 


8. ENTERITIO/S SPOROGENES TEST. 


PENRYN RIVER WATER. 


+/0c.c. 





ME: GATTV, NEGATIVE 
MESULTS) © @@ @ O82 OOO 682066066268 09 8 (RESULTS 
che HELFORD RIVER WATER 10 c.c 


COMPARISON BETWEEN THE HELFORD AND PENRYN OYSTERS. 
B. Colt or Col-like Microbes (see Diagram 7). 


1. Excluding extreme results, a fair average would be as regards 
Penryn 1,000 to 10,000, and in respect of Helford 10 to 100 
B. coli or coli-like microbes per oyster.* On the average the 
Penryn oysters were about 100 times more impure (bacteriologi- 
cally) than the Helford oysters. 

2. The percentage method of comparison may be expressed in tabular 
form as follows : 








B. Coli or coli-like microbes per oyster. 


Description of Sample. 











1 10 100 1000 10,000 
Penryn oysters — _ - - — ~— 4°/, 52°/, 44°/, 
Helford oysters — ~ - - 4%, 20°/, 64°/, 12%), — 








3. As regards the ‘‘extreme” method, it is seen above that one 
sample (4°/,) of Penryn oysters contained only 100 B. coli or 
coli-like microbes per oyster. The rest varied from 1,000 (52°/o) 
to 10,000 (44°/,). One sample (4°/,) of Helford oysters contained 
only 1 coli-like microbe per oyster. The three worst samples (12°/,) 
contained 1,000. The rest varied from 10 (20°/,) to 100 (64°/,). 


* To obtain approximate results per c.c. of oyster, divide the foregoing figures by 10. 
Y 
6225. 
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4. As regards the drastic method, it appears that one (4°/,) sample (the 
best) of Penryn oysters contained 100 B..coli or coli-like microbes 
per oyster, whereas the three (12°/,) worst samples of Helford 
oysters contained 1,000 B. coli or coli-like microbes per oyster. 


If, for the purpose of a broad comparison, it is tentatively suggested that 
oysters should be condemned containing 1,000 B. coli or coli-like microbes 
per oyster (approximately 100 per c.c. of oyster) then [the following facts are 
revealed :— 


: {One sample (4°/,) passed this standard. 
gels : ‘ * (34 samples (96° 4) were condemned. 
Hearn ; f _ {22 samples (88°/,) passed this standard. 


(3 samples (12°/ 5 were condemned. 


In the following diagram (C) the results arranged i in each. case from. the 
highest to the lowest are set forth :— 






Per 


Per Oyster. ~ 


Oyster. &, COL/ TEST. 







PENRYN OYSTERS. 








10,000 10,000 
/000 coe /000 | 
{3 
N 
eee voeceooceeos 000 100) 8 
= HELFORD. OYSTERS \ aq 
my we 
3S /O ee @8@ 10\3s 
. Mt eats 
S = 
z = 
+1066, +/0 C.C. 
\ 
\+/00c.c +/00cc 


B. Enteritidis Sporogenes (see Diagram 8). 


Here the best method of comparison will be to give the percentage number 
of samples of Penryn and Helford oysters which fall under one or other of 
the following categories :— 


1,000 per oyster - - - §8°/, of the Penryn oysters. 
80°/, of the Penryn oysters and 
4°/, of the Helford oysters. 
12°/, of the Penyrn oysters and 
32°/, of the Helford oysters. 
none of the Penryn oysters and 
{64°7, of the Helford oysters. 


It will be seen that this test proved of real value in drawing a wide 
distinction between the biological quality of the Penryn and Helford oysters 
respectively. 

If, for the purposes of a broad comparison, it is tentatively suggested that 
oysters should be rejected when containing 100 B. enteritidis sporogenes per 
oyster (approximately 10 per c.c. of oyster), then the following facts are 
revealed :— 


100 per oyster - - - 
10 per oyster - - 45 


Less than 10 per oyster 


3 samples (12°/,) passed this standard. 
22 samples (88°/ >) were condemned. 

| { 24 samples (96°/,) passed this standard. 
ag ; ; : 2 sample (4°/,) was condemned. 


Penryn - - - 


Again resorting to the drastic ‘method of comparison, it may be pointed 
out that whereas the three best samples (12°/,) of Penryn oysters contained 
only 10 spores, one (the worst) sample (4°/,) of Helford oysters contained 
100 spores of B. enteritidis sporogenes. 


=“ ee > Saitama 


161 


In the following diagram (p) the results arranged in each case from the _ Division LY. 
highest to the lowest are set forth :— 





Bacteriologica: 

Examination ot 

Per : Per the Helford and 

Oyster. 8. ENTERITIDIS SPOROGENES TEST. Oyster. Penryn Water 
10,000 D 170,000 and Oysters. 


1/000 


PENRYN OYSTERS. 
400 


\ 


_\ HELFORD OYSTERS. 
10; &®8OSOCC® 10 


+/0c.c. 


+/00e.c. 


The results would seem to suggest that the B. enteritidis sporogenes 
test indicated as decided a difference between the Penryn and. Helford 
oysters as did the B. coli test. In point of fact, the distinction may have 
been even more in favour of the B. enteritidis sporogenes test, inasmuch as 
in no less than 16 (64°/,) of the Helford samples no positive result: (for 
technical reasons) was obtained. 


SUMMARY OF THE FOREGOING RESULTS AS REGARDS WATER AND OYSTERS. 


B. coli test :— WATER. 
Penryn. Helford. 
100 B. coli or coli-like microbes per c¢.c. - AP. - None. 
10 ” ” ) ”? 3 a4 2s F None. 
1 ” ” ” oP) a 36 ole i 32 is 
B. coli or coli-like microbes presentin 10 c.c. 16°, : 40 °/, 
a. * 4 100 c.c. ~- - 28 °/, 
B, enteritidis sporogenes test :— 

Positive result 10'c.c. of sample — - - 56 °/, - None. 
Negative _,, si - - 44°, . All. 


Adopting the view, solely for comparative purposes, that a water should 
not contain B. coli in 1 ¢.c., or yield a positive result with the B. enteritidis 
sporogenes test with 10 c.c. of the sample, then -— 


WATER. 
Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test - = 16°, 84 °/, 68 °/, 32,°h, 
B. enteritidis 
sporogenes test 44 °/, 56 °/, 100 °/, None. 
B. coli test -— . OYSTERS. 
| Penryn. Helford. 
10,000 B. coli or-coli-like microbes per oyster 44 °/, - None. 
1,000 ” ” ” ” 52 “ie ' 12°/, 
100 3 ” ” ” 4 ay A 64 As 
10 ” ” ” ” yh, ‘, 2() ie 
a ” ” ULB ” fe ies ath 5 4 ee 


6225, YZ 
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Division IV. B. enteritidis sporogenes test :— 
Bacteriological OYSTERS. 
the Helferd wd Penryn. Helford. 
peeing 1,000 per oyster - - - - - Baye - None. 
100 ct. Te Cae ene lee CO) ane 
POR 4 i apes stata eh Sa Le ie 32.°/, 


Less than 10 per oyster None. - 64 °/, 


Adopting the view, solely for comparative purposes, that an oyster should 
not contain 1,000 B. coli or 100 spores of B. enteritidis sporogenes per oyster 
(approximately 100 and 10 respectively per c.c. of oyster), then :— 


Lenient Standard :— OYSTERS. 
Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test’ - - 4°/, 96 °/, 88 °/, toi 
B, enteritidis 
sporogenes test 12°/, 88 °/, OG)? 4°/, 


A more stringent standard would be less than 100 B. coli or 10 spores of: 
B. enteritidis sporogenes per oyster (approximately 10 and 1 respectively 
per c.c. of oyster), then : 


Stringent Standard. OYSTERS. 
Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test - - - None 100°/, 24°/, 76°/, 
B. enteritidis sporogenes | 
test - : : - None 100°/, 64°/, 36°), 


STANDARDS, AS REGARDS OYSTERS, BASED ON AN ATTEMPT TENTATIVELY TO LINK 


TOGETHER THE QUANTITATIVE AND QUALITATIVE RESULTS— 


An attempt is now about to be made to compare the Penryn and Helford 
oysters, as regards the B. coli test, both quantitatively and qualitatively. 


Interpretation of B coli :— 


It will be remembered that the quantitative results have been founded on the 
number of gas-forming coli-like microbes of all sorts present in the sample, and, 
further, that the biological characters of the coli-like characteristic of the last 
dilution but one (made in successive tenths), as well as those of the last dilution* 
have in each case been determined. Now, if it be insisted on arbitrarily that a 
coli-like microbe to be ranked as B. coli must yield a positive result with at 
least three out of the four tests (neutral-red broth, lactose peptone, litmus milk and 
indol) employed throughout the investigation ; and, further, if for the sake of 
always recording a positive result it be tentatively assumed that the few samples 
wherein the coli-like microbes isolated both in the last and last-dilution-but-one 
failed to conform to this standard, contained nevertheless in all probability 





* The “ last dilution” means the ast dilution yielding coli-like microbes out of a series of 
dilutions made in successive tenths. 


4 





Namber of spores of B. entertidis Sporo genes 


per_oyster (average of 70 oysters ) 
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m the last-dilution-but-two coli-like microbes capable of giving positive results Division IV. 
with three out of the four tests,* it is then possible (Modification No. 1.) to Bacteriological 


construct a comparative diagram (E) as follows + :— Examination of 

the Helford and 

Per Penryn Water 

Oysters. and Oysters. 
/0,000 \ 
| PENRYN OYSTERS. 
“~~ 

x 1000} 
5 S 
2 
4 foo) % 
S S 
: : 
g ee ee 10) % 
S MELFORD OYSTERS. — S 


©88CCOCe / 


+/0c.c. 


+ 1/00 cc. +/00 c.c. 





It is to be noted (see previous diagram C.) that the effect of this arbitrary 
method of treating the results is to place both the Penryn and the Helford 
oysters at less disadvantage. 

That this is true will be gathered from the following amended table of 
percentages :— 


OYSTERS. 
B. coli test (modification No. 1.) :-— Penryn. Helford. 
10,000 B. coli per oyster - - - dines: el - None 
10 a rf - S : =F 00°), - 4°, 
i a % eerie ats A WR dee ee ao et a ee 28 °/, 
lk ag eal aaa) a Mle ae a nie a 
1 - : a eee - 28:°/, 


Now, if to these modified figures we apply the lenient and stringent 
standards (less the 1,000 and less than 100 B. coli’ respectively per oyster), 
we get the following results :— 


Lenient standard (less than 1,000 per oyster). 


Penryn. Helford. 
Passed. Condemned. Passed, Condemned. 
B. coli test - - - Lb °/, 84 °/, 96 °/, 4°/, 
Stringent standard (Jess than 100 per oyster). 
Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test - - ~ 4°/, 96°/, 68 °/, 32 °/, 


Further, by way of another comparison on a different assumption, only 
those records will be utilised in which either from the last or the last-dilution- 
but-one coli-like microbes were isolated which on the basis of yieldine 
completely positive results with all the tests employed were indistinguish- 
able from the typical B. coli of human intestinal origin (Modification No. %,. 





* The faet that, although a typical B. eoli is oftener obtained m a lower than in a higher 
dilution, the converse not uncommonly occurs, suggests that in many cases when the particular 
eoli-like microbe selected for subculture turns out to be atypical, this may be due not necessarily 
to the absence of the more typical or completely typical forms in the same or in a lower dilution, but 
to the mere accident of chance involved in the speculative selection of a colony for subculture 
without any previous knowledge of its biological attributes. 

+ It will be understood that the results as regards total number of coli-like microbes are some- 
times divided by ten and sometimes by 100. By ten, if the coli-like microbes isolated from the 
last dilution failed as regards two or more of the four tests. By 100, if a similar result was 
obtained in respect of the last dilution-but-one. 
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Division, IV. The results on this other basis are shown in the following diagram (F) :-— 
‘Bacteriological r . 
Tixamination, of Per | Per 
the Helford and pee idee 
Penryn, Water 10,000 10,000 
and Oysters. ‘ 
> PENRYN OYSTERS 5 
S| /000 /ooo}; & 
@ RESULTS * @ 
ny INCONCLUSIVE. 
S\ geee@ 100) 8 
‘ ; 
q | : ~ 
5 
on \ RESULTS INconctusivE. * = 
A eee o— ____————_"~|_ 
HELFORD OYSTERS. 
+/0c.¢. +/Oc.c. 
+/00c.c. +100 cc. 


In the first place these results may be interpreted on the arbitrary, 
and probably unwarrantable, assumption that the samples which did not 
yield completely typical results should be unconditionally “ passed.” 


On this sweeping assumption, the results would be grouped, and the afore- 
mentioned lenient and stringent standards applied as follows :— 


OYSTERS. 
B. coli test (modification No. 2). Penryn. Helford. 
10,000 B. coli per oyster - : - : oy Ate None 
1,000 __,, ii - = - = AS - None 
100, - "3 90 9] 
LO adr mi - - - [24°05 hae ahi 
t cD ” oe 7 5; Tae 4 20° 


[52 °/,*] 


Applying to these modified figures the lenient and stringent standards 
(less than 1,000 and less than 100 B. coli respectively per oyster), the 
following results are obtained :— 


Lenient Standard (less than 1,000 per oyster). 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test - - - 44 °/, 56 °/, 100 °/, None 


Stringent Standard (less than 100 per oyster). 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B.dotr test’ 2% wel aly 249), 767, 80%, 20 °/, 


Secondly, the foregoing results may be interpreted (Modification No. 3.) 
in the sense that the inconclusive results are ignored, and the percentages 
based solely and entirely on the samples yielding definite records. This 
is not a satisfactory method, since it would mean,'in practice, that the 
bacteriologist would often fail to come to any decision favourable or the 
reverse. 


* Results inconclusive on a purely arbitrary basis, and therefore on this assumption to 


be “passed.” That is, in 24°/, and 52°/, respectively of the Penryn and Helford samples 
of oysters the coli-like microbes isolated from either the last dilution or the last-dilution-but- 
one yielding coli-lke noicrobes did not give completely positive results. 


ee ee ee ee 
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Under this method the results are as follows :— | Division IV. 
B. coli test (modified as above). | Bacteriological 
OYSTERS. Examination of 
Penryn Helford the Helford and 
10.000 B li hs | eit ; Penryn Water 
f . coli per oyster - 7 % 10 °/, ; None. and. Oysters. 
on a 2 - : : - i 7 ae ) 
” ” ts 7 7 0 = 0 
10 ” ” % 7 2 a a ” 16 ‘/o 
1 : ae ee ak 13h 


Applying to these modified figures the lenient and stringent standards 
(less than 1,000 and less than 100 B. coli respectively per oyster) the 
following results are obtained :— 


Lement Standard (less than 1,000 per oyster). 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test - 41 26 2/5 73 °/, 100°/, None. 
Stringent Standard (less than 100 per oyster). 
Penryn. Helford. 
Passed. -Condemned. Passed. Condemned. 
B. coli test - None. 100°/, Olde 41°/, 


It must be definitely understood that the B. coli test applied in this 
arbitrary manner leaves out of account 6 out of 25 (24°) Penryn, and no 
less than 13 out of 25 (52°/,.) Helford oysters concerning which no 
bacteriological diagnosis is furnished. 


This is such an obviously unsatisfactory interpretation of results that, in 
conclusion, a final grouping (Modification No. 4) may be attempted. In 
this case it may still be insisted that either in the last dilution, or in 
the-last-dilution-but-one, yielding coli-like microbes, these microbes must 
yield positive results with all four tests in order to be regarded as typical 
B. coli. When the last dilution fails in this respect, then the number of 
B. coli is based on the last-dilution-but-one. But when neither dilution 
contains typical B. coli the total number of coli-like microbes is divided 
by one hundred. 












Per —— . 
piel | Or stel 
10,000 | @-@3 F | 0,000 

te PENRYN OYSTERS. ~ 
S| 1000 yy | so00{ © 
: | © 
a3 | i 
S{ @eee86 »- 6-08-04 | 100) $ 
& \ | 2 
o ; | ly 
: Q 
Ss 10 @@ Oe vee /O0 > 
> ‘ j 
z i | = 
f SOSSPCHSOCOCOSOOCEO, / 
HELFORD OYSTERS . 
+/0 cc. +/Oc.c 
+/00c ¢. 4/00 ce. 
| 
It will be noted that the results work out as follows :— 
B. coli test (Modification No. 4). . 
| OYSTERS. 
Penryn. Helford. 
10,000 B. coli per oyster - mip o - - Sh ia None. 
1,000 : . - - - - 48 °/, None. 
bs 9) >] ~ a 
100 ” ” e iz y 7 o 32 lo 20 Jo 
10 ” ” cs % z Je Lars, 16 °/, 


1 ¢ 2 : z : — 64 °/, 
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Division TV. Again applying to these modified figures the lenient and _ stringent 
standards (less than 1,000 and less than 100 B. coli respectively per oyster) 


Bae OR Ce | a get the following results :— 


Examination of 


the Helford and 


Penryn Water Lenient Standard (less than 1,000 per oyster). 
and Oysters. 
Bi Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test = - - 44°, DG. 100 °/, None. 


Stringent Standard (less than 100 per oyster). 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. colitest - - 12°, 88 °/, 80 °/, 20 °/, 


It is obvious, therefore, that in whatever way the results be interpreted 
the bacteriological distinction between the Helford and Penryn oysters is 
very great. Errors might indeed arise, if conclusions were based on the 
examination of isolated samples, but given the examination of multiple 
samples quantitatively and qualitatively there can be no question as to the 
relative value of the results. The only real difficulty that presents itself is 
the fact of the Helford oysters being much less free from B. coli or coli-like 
microbes than might be anticipated from the topographical surroundings of 
the layings. Further, the Helford oysters would seem to contain more 
coli-like microbes than samples of oysters obtained at a later date from other 
places—places, moreover, which appeared to be less favourably situated 
as regards possible contamination. It may be, of course, that for oysters 
there is a seasonal B. coli curve, a matter which may have to be investigated. 
It is evident from the Helford results that oysters should not be condemned 
unless they exceed a ‘‘ permissible limit of biological impurity,” but where 
the line should be drawn either quantitatively or qualitatively, and in what 
directions, is another matter. 


STANDARDS, AS REGARDS WATER, BASED ON AN ATTEMPT TO LINK TOGETHER 
THE QUANTITATIVE ANN QUALITATIVE RESULTS. 


Just as an attempt was made to present the oyster results on a combined 
quantitative and qualitative basis, so a similar effort is now made in 
connexion with the Helford and Penryn waters. It will be unnecessary to 
describe the bases governing the different modifications, as this has already 
been done in connexion with the oysters. 


Modification No. 1. 


Per 
c.c. 


H |/0,000 
~ me 
g 1000 9 
aS Q 
‘ 100‘ § 
x & 
Ww PENRYN RIVER WATER, a 
BN 5) /0 S 
S S 
= 

/ 

i 
veeeceoe pi: 


HELFORD RIVER WATER. 


ooe2eeee +100 cc 
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It will be noted that the results work out as follows :—- Division IV. 


i Water. Bacteriological 


B. coli test ( ification N } oes enrvn. slford. Examination of 
coli test (Modification No. 1): Penryn Helford tHe Helferd and 


10 B. coli per c.c.- - - - 40 °/, api Penryn Water 
eee ” : - - a2 °/, 32 °/, and Oysters. 
+, J10)0:c.!- - - 5 4 4 Dh baa Bog i 
+100 c.c. - - . 2 : : a ya aa 
=,,.100 c.c. - : - : ; - itd 8 °/, 


Applying to the foregoing modified results, the standard of less than 
1 B. coli per c.c. of water, the following results are obtained :— 
Standard (less than 1 B, coli per e.c.). 











Penryn. Helford. 
Passed. Condemned Passed. Condemned. 
B. coli test - - - 28 °/, (ee 68 °/, Vb 
Modification No. 2 
| learns Thr anr ae a 
| 
A I | 0.000 
sniyetoge /000 
ce} 
Ss { 00 oo \ a 
& rw) 
4 PENRYN RIVER WATER. = 
3 " /O S 
z c& 
ly 
‘| 886280 / = 
\ RESULTS = 
asyee weeoeces INCONCLUSIVE. Ph 
tg @@-¢ GC, 
HELFORD RIVER WATER. RESULTS 
\ /NCO. 
+/00c.c. ®O8OSO880 horace! Ls +/00cc. 
It will be noted that the results work out as follows :— 
Water. 
B. coli test (Modification No, 2) Penryn. Helford. 
10 B. coli per c.c. - - 32°/, a 
1 ”? ”? re ta By aye 24°/,, 
+ 10 c.¢. - - - Bie 24°/, 24°/, 
+ 100 cc. : = : : | 12a B2°/: 
| [20°/,* ] 


_ Applying to the foregoing modified results the standard of less than 
1 B. coli per c.c. of water, the following results are obtained :—- 


Standard (less than 1 B. coli per ¢.c.) 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test 36°/, 64°/, (hae 24°/, 
Modification No. 3. 
Water. 
B. coli test (Modification No. 3). Penryn. Helford. 
10 B. coli per c.c. - 36°/, 
1 ” ” x ¥ 3 ne 30°/, 
+10 -¢:€. - : a - WP? ks 30°), 
: 40°), 


+ 100 ec. - - - 





* Results inconclusive on a purely arbitrary basis and therefore on this assumption to be 


* passed.” 
6225. Z 
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Division IV. Applying to these modified results the standard of less than 1 B. coli per 
c.c. of water, the following results are obtained :— 





Bacteriological 
Fixamination of 
the Helford and 


Penryn Water Standard (less than 1 B. coli per ¢.c.) 


and Oysters. 
’ Penryn. Helford. 
Passed. Condemned. Passed. Condemned, 
B. coli test Pash (carl 10a 30°), 


It must be understood that the B. coli test applied in this arbitrary 
manner leaves 3 out of 25 (12°/,) Penryn, and no less than 5 out of 25 (20°/,) 
Helford waters concerning which bacteriological diagnosis is inconclusive.. 


Modification No. 4. 





rer TN ee ae a ae ee ae % 
0,000 J |/0,000 
3 : | | ~ 
3 | /000 1000] & 
Q - 
${ /00 t 
oS 100) ¢ 
ce tae PENRYN RIVER WATER. & 
sh 10 a @ 
& 6-8-2020 -26@ 10 
& 
2 S 
= = 
|@-@@-@ 0 v0 -2-0-« / 
+/0ce.) ©202808 +/0c.c 
HELFORD RIVER WATER. * 
+/00c.. @-@ ee ee 1+/00cc. 
It will be noted that the results work out as follows :— 
Water. 
Penryn. Helford. 
B. coli test (Modification No. 4). 
10 B. colipercc.  - - - 32 °/, mn 
1 ” ” ss % * 32 6 24 6 
+ 10cc. - ; s : 23/05. 24 °/, 
4-100.c.0 Save itelis erat Ate Nee 8 °/, 40 °/, 
[12 °/,*] 


, 7 
Applying to these modified figures the standard of less than 1 B. coli — 
per c.c., the following results are obtained :— 


~~ 


Standard (less than 1 B. coli per c.c.). 


Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. coli test BGir: 64 °/, Rider 24 °/, 


ee a 


It is obvious, therefore, that in whatever way the results are interpreted, the — 
bacteriological distinction between the Helford and Penryn waters is great, 
although not so striking as is the distinction between the Helford and — 
Penryn oysters. 








* These samples, on this basis, must needs be “ passed ” without reservation. 
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BACTERIOLOGICAL GROUPING OF OYSTERS IN CLASSES WITH TENTATIVE 
STANDARDS FOR COMPARATIVE PURPOSES. 


In the division of this report (Division III.) dealing with the bacterio- 
logical examination of samples of unpolluted sea water, an attempt was made 
to group waters in classes for comparative purposes. Similarly, in this division, 
the oysters will be arranged in classes, but it must be definitely understood 
that such classification is based on the collective examination of ten oysters on the 
lines laid down in this report (Add, A.) 





CLASS. * 


First Class. 
n oyster showing 
no evidence 
acteriologically) of 
objectionable 
contamination. 





Standard based on 
numericai abundance 
of B. Coli (or non- 
liquefying, gas-forming, 


Numerical standard 
confirmed or modified 
according to response 

of the coli-like 
microbes in pure 
culture to certain well- 
known biological 
tests. 


coli-like microbes), | 


in the whole contents | 
of the oyster shell 
(i.e. liquor, body and 
interior juices of 
the oyster). 








No B. Coli. | For example :— 





| (1) Neutrai-red broth 
| test ; — Greenish-yel- 
low fluorescence (48 





Second Class. 
oyster showing ap- 
eciable, although 
oht, evidence 
ucteriologically) of 
jectionable con- 
mination. 


hours at 37° C. 
1 B. Coli per oyster. | 


| 

| (2) Lactose peptone 

| test -—Gas and acid 
production (48 hours) 

hae ube as © 


| 





Third Class. 
yyster, showing defi- 
te signs (bacterio- 
yically) of pollution 
id, therefore, pos- 
ly to be viewed 
th some degree of 
spicion. 


Fourth Class. 

An oyster showing 
such obvious signs 
(bacteriologically) 
of pollution as to 
be condemned on a 

stringent standard. 


| Fifth Class. 

An oyster showing 
such unmistake- 
able evidence 

(bacteriologically) 
of pollution as to 
be condemned 
on the basis of 
results. § 


(3) Indol test :—Indol 
in broth cultures (5 
days at 37° C. 


10 B. Coli per oyster.+ | 


(4) Litmus milk 
test :—Acid clotting 
of milk (5 days at 37° 

eats) 

100 B. Coli per oyster. + 


Of eourse, the more 
tests applied, the 
better, but the above 
are all known tests 
Me _| of value. 7] 


| 





1,000 B. Coli per oyster. + 


| 
| 





Sixth Class. 

oyster 
ich gross evidence 
acteriologically) of 
mtamination as to 
» outside the pale of 
cognition. 





showing /10,000 B. coliperoyster.t 








Provisional 
bacteriological 
conclusions confirmed 
or modified by 
topographical 
observations. 


For example : 


Dilution; set of the 
tides ; prevailing 
winds ; float experi- 
ments ; time interval ; 
distance, ete., ete. 











Provisional 
bacteriological and 
topographical 
conclusions confirmed 
or modified by 
epidemiological and 
administrative 
considerations, 


For example :— 


Questions of practica- 
bility ; whether the 
contaminating ma- 
terial is likely to 
have a high or a 
low enteric morbific 


value ; past epidemio- 


logical experience in 
circumstancesbroadly 
parallel, etc., ete. 


* It must, of ecurse, be definitely understood that it cannot be said either that oysters of the second, or even 
class are necessarily always safe, or that oysters of the third, fourth, fifth or sixth class have a definite disease value. 


+ To obtain approximate results per ¢.c. of oyster, divide the foregoing figures by ten. 


§ This does not mean administrative, practical, or legislative condemnation, but only that the evidence of pollution 
ficiently defined to merit objection from the bacteriologist’s point of view. 


J As regards tests (1) (2) (3) and (4) my work for the Local Government Board on the B. coli of recently-voided normal 
1an feeces shows that of 100 B. coli, 98, 92, 98, and 92 per cent. yielded positive results in each instance to one or «ther 
As regards all four tests (taken in conjunction) 85 % yielded positive results. 


As regards the B. enteritidis sporogenes test, a lenient standard would 
‘seem to be less than 100 spores of this anaerobe per oyster. A more stringent 
standard would be less than 10 spores per oyster. 

| Z 
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Division LV. 





Bacteriological 
Examination of 
the Helford and 
Penryn Water - 
and Oysters. 


Livision IV. 


Bact eriolog rical 

Examination of 

the Helford and 
Penryn Water 
and Oysters. 


PART IV. 
CONCLUSIONS. 


On the one hand, the water of an estuarial river, such as the Helford 
River, which, on topographical grounds, has been, and would still be con- 
sidered eminently well suited for the breeding erowth, and fattening of 

oysters for market, may contain B. coli or coli-like microbes, in 100 c.c. 
(2317,),:40 10) c.c. (40 /), or in 1 ce. (382'/). As regards R. enteritidis sporo- 
genes all the samples yielded a negative result when using for cultural 
purposes 10 c.c. of the water. 


Oysters obtained from the Helford River contained B. coli or coli-like 


microbes in greater number than did comparable quantities of the surrounding 
water: 1,000 per oyster, about 100 per c.c. of oyster, (12 %) ; 100 per oyster, 
about 10 per c.c. of oyster, (64 °/,); 10 per oyster, about 1 per c.c. of oyster, 
(20 °/,); 1 per oyster (4°/,). As regards spores of B. enteritidis sporogenes, 
the results were :—100 per oyster, about 10 per c.c. of oyster, (4°/,); 10 per 
oyster, about 1 per c.c. of oyster, (32 °/,); less than 10 per hi ee tf. alOge 
than 1 per c.c. of oyster, (64 °/,). 


On the other hand, the water of an estuarial river such as the Penryn 
River, which on topogr aphical grounds has been rightly considered dangerous 
qua oyster layings, but which qua bacteriological facts does not abound in 
microbes of intestinal origin, yielded, as regards B. coli or coli-like microbes, 
the following results -—100 per c.c. (4°/,); 10 per cc. (44°/,); 1 per ce. 
(36°/,); + 10 cc. (16°/,). As regards the spores of B. enteritidis sporogenes, 
56 °/, yielded a positive, and 44°/, a negative result when using 10 c.c. for 
cultural purposes. The Penryn water was more than ten times as impure 
bacteriologically as the Helford water. 


Oysters obtained from the Penryn River contained B. coli or coli-like 
microbes in much greater number than did comparable quantities of the 
surrounding water : 10,000 per oyster, about 1,000 per c.c. of oyster, (44 °/,) ; 
1,000 per oyster, about 100 per c.c. of oyster, (52 °/,); 100 per oyster, about 
10 per c.c. of oyster, (4 °/,). As regards spores of B. enteriditis sporogenes, 
the results were :—1,000 per oyster, about 100 per c.c. of oyster, (8 °/,) ; 100 
per oyster, about 10 per ¢.c. of oyster, (80°/,); 10 per oyster, about 1 per c.c. 
of oyster (12 °/,). 


The Penryn oysters were therefore about 100 times more impure than 
the Helford oysters. 


If the worst results from the ‘“‘ good” place (Helford) are to be compared 
with the best results from the “bad” place (Penryn), assistance from the 
bacteriologist in determining the status of oysters or water, is not to be 
looked for. On any other basis of comparison the contrast is most striking, 


and the results, in my opinion, indicate that the quantitative and quahtatwe — 
bacteriological testing of oysters and estuarial waters may prove of gr eat 


practical value in cases of doubtful pollution. 


_ Neither oysters nor water are to be condemned on ‘bacteriological — 
grounds, unless the number of objectionable microbes exceeds what may be - 
termed a “permissible limit of biological impurity.” But where the line — 


should be drawn remains to be determined. 


In the division of this report dealing with unpolluted sea water, waters — 


(Division III.) and in this division, oysters have been arranged in classes 
according to the results of the B. coli test. 


This does not necessarily involve the acceptance of standards, though 4 


it may be convenient to adopt tentatively certain standards solely for 


7 
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comparative purposes. For example :—To object to (1) a water containing . Division IV. 

B. coli in1c.c., or the spores of B. enteritidis sporogenes in 10 ¢.c. ; and Bacteriological 
(2) to reject oysters containing 1000 (lenient standard) or 100 (stringent Examination of 
standard) B. coli; or 100 (lenient standard) or 10 (stringent standard) the Helford and 
spores of B. enteritidis sporogenes respectively per oyster; subject always to SA ae 
the examination of a number of samples, and to the interpretation of the results Ee 

of vit B. coli test in the light of a knowledge of the biological attributes of these 

microbes. 


Applyimg these tentative standards to the Helford and Penryn results, 
and ignoring, for the purposes ofa broad summary, the modifications of ‘ test- 
reading” suggested in the text of the report, the following results are 
obtained :— 

WATER. 
Penryn. Helford. 
Passed. Condemned. Passed. Condemned. 
B. Cott or CoLi-LikE Microses :— 


(negative result, 1 c.c.) 16°, 84°, . 68°, MA 
B, ENTERITIDIS SPOROGENES TEST :— 
(negative result, 10 ¢.c.) 44 °/, 6659/73 L00:4/, None. 
OYSTERS. 
Penryn. Helford. 


Passed. Condemned. Passed. Condemned. 
B. Cot oR CoLi-LIKE MICROBES :-— 


Lenient Standard (less than 4 °/, 96 °/, 88 °/, BS 
1,000 per oyster or 100 per 
c.c. of oyster) 

Stringent Standar’ (less than None 100 °/, 24 °/, (hota es: 
100 per oyster, or 10 per 
c.c. of oyster) 


B. ENTERITIDIS SPOROGENES TEST :— 


Lenient Standard (less than parks k 8S 77, Jon /3 4°, 
100 per oyster, or 10 per 
c.c. of oyster) 

Stringent Standard (less than None 100 °/, 64 °/, 36 °/, 
10 per oyster, or 1 per c.c. 
of oyster) 


Applying to the oyster question, the principles laid down in the report 
dealing with unpolluted sea water (Division III.), the following considerations 
need to be borne in mind. 


The contents of the human intestine contain usually millions of B. coli 
and tens of thousands of spores of B. enteritidis sporogenes per gramme. 


Sewage usually contains 100,000 B. coli and 100 to 1,000 spores of 
B. enteritidis sporogenes per cubic centimetre. 


These microbes are absent or, at all events, extremely difficult of 
detection both in deep sea oysters and sea water. 


B. coli, artificially added to unpolluted sea-water and to tap water, speedily 
loses its vitality or, at all events, was found to become greatly diminished 
in number under laboratory conditions of experiment. The continued 
persistence of B. coli im any number in estuarial waters is probably due 
to continuous excremental pollution and to the presence of unoxidised 
organic pabulum in the water. 





* If the stringent standard were adopted one or other of the modifications of “ test-reading ” 
previously suggested would have to be employed. For example :--- 


Penryn, Helford, 
Passed. Condemned, Passed. Condemned. 
Modification No, 1 4% 96% 68% 32% 


Modification No, 4 12% 88% 80% 20% 
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Division TV. The difficulty is that neither the epidemiologist, nor the topographist, nor 
Bacteriological even the bacteriologist, can assign a definite “disease value” to a given 
Examination of pollution. 


Si Conclusions as regards the degree of potential danger to health 

and Ovsters, arising from sewage pollution must, if sound, be based consciously 
; unconsciously on knowledge, assumed or real, of the amount of fresh sewaye 
matters present in the water, and more particularly on the number of living 


microbes of recent intestinal outcome. 





There appear to be three ways of estimating degrees of pollution. The 
topographical or inferential method* ; the chemical or indirect (gua microbes) 
but broadly useful methodt; and the bacteriological or seemingly most 
direct method. § 


In all but obvious cases of contamination degrees of pollution need to 
be measured by the bacteriologist, who should interpret his results in the 
light of local observations and epidemiological considerations. 


However well-balanced the representations of the topographist as regards 
estuarial pollution, they are expressions of opinion involving in large measure 
personal equation, and if uninfluenced by quantitative and qualitative 
bacteriological data, may be lacking in comparative value, and may therefore 
be inconclusive. 





* in the sense indicated here the topographical method theoretically is mainly speculative in 
character, But having regard to the breadth of its operations, it may be, and indeed i is actually, 
of signal and indispensable value in practice. 

+ The chemical method is a definite and extremely accurate method, and, although indirect in 
ee may, within certain limits and in certain directions, yield most valuable results. 

§ The bacteriological method is direct gua numerical estimation of intestinal microbes, but 
indirect as regards disease-producing bacteria. Although seemingly the best method, and 
extremely delicate, it is nevertheless to be thonght of as of relative, not absolute, value. 





175 


Bak TV: 


ADDENDUM A. 


METHOD ADOPTED IN EXAMINING OysTERS BACTERIOLOGICALLY. Division IV. 
; Part V. Add. A. 
Cleansing of the Oysters :— ee 
Method adopted 


The outside of the oyster shells was well scrubbed with soap and waiter, i= examining 
and cleansed as thoroughly as possible under clean running water; the shells 27 en ae 
were then well washed in running main water, and finally with sterile water. eae) 


Cleansing of the Herds -— 


The hands of the experimenter were thoroughly cleansed with a hard 
scrubbing brush, soap, and water, then rinsed first with 1 in 1,000 corrosive 
sublimate solution, and finally with sterile water. 


Subsequent procedure :— 


The oysters were laid out upon a sterile towel, the 
flat shell uppermost. They were opened in this 
position with a sterile knife, held in the right hand, 
while they were held in position with a corner of 
the sterile cloth grasped in the left hand. Great 
care was taken to avoid any loss of the liquor 
in the shell. This liquor was poured into a sterile 
1,000 c.c. cylinder, the oyster was then partly cut 
up with sterile scissors, and the liquor thus freed 
also allowed to run into the cylinder ; finally, the 
oyster was cut up into small pieces, and added to 
the cylinder. Ten oysters were thus treated in each 
experument. The volume of oyster + oyster liquor 
was read off, and usually varied between 80 and 
120 c.c., so that the oysters, being of medium size 
and containing a medium amount of liquor, 100 c.c. 
might be considered a fair average* of the total shell 
contents of the ten oysters. Sterile water was then 
poured into the cylinder up to the 1,000 c.c. mark, 
and the whole well stirred with a sterile rod. 





The following amounts of this liquid were taken for cultural purposes 
(primary cultures) :— 





Culture A 100 c.c. = contents of 1 oyster. 32g 

e. ae C.c. = re py ‘ multiply by 10. 4 me 

» C 1 cc = ” Tom | 33 9 7 100. F 338 

= (1 1 ec. of 44, dilution (1 ¢.c.) = a 55 -oyster, eet 
multiply by 1,000. 4 a Ga 
Li 

Culture (2) 1 cc. of zdq dilution (01 cc.) = todeq oyster, (288 
multiply by 10,000. ¢ Bs 7 
Culture (3) 1 cc. of pogo dilution (001 ¢.c.) = rodoo00 oyster, 288 
multiply by 100,000. 4 a. 
Culture (4) 1 c.c. of zodo0 dilution (-0001 c.c.) = t55d000 oyster, fa ts 
multiply by 1,000,000. 4 : —is 





* This average has been used generally as a convenient basis for calculating the relation 
between the number of bacteria per c.c. in the oyster and the water over the oyster layings. It 
is, however, an under-estimate of the bulk of many oysters. It must be remembered that the 
bacteria are not uniformly distributed within the contents of the oyster shell. No doubt the 
liquor, alimentary tract and perhaps the gills harbour most of the microbes, and the tissue of the 


body of the oyster may be, relatively speaking, sterile. 


Division LV ., 
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These amounts, A, B, C, 1, 2, 3, 4, were used ite the examination for 


Part V. Add. A. B. coli (primary cultures)*, and the amounts B, C, 1, 2, 3, for the B. enteri- 


Method < adopted! 
in examining 
Oysters 
bacteriologic: sally. 


tidis sporogenes test. Experience has shewn that it is best to make the 
primary cultures in triplicate. Then if, as regards the B. coli test, a sugar 
medium is employed, at least two out of the three primary cultures should 
form acid and gas to allow of a preliminary numerical diagnosis being made. 

Similarly, in respect of the B. enteritidis sporogenes test, the “ enteritidis ” 
change should occur in at least two out of the three anaerobic milk 
cultures to merit a positive result being recorded. 

“The subsequent procedure, so far as the B. coli test was concerned, was the 
isolation of B. coli or coli-like microbes from the primary cultures, by means 
of secondary gelatine plate cultures, followed by study of the isolated microbe 
in the pure state in the following media :— 

Gelatine “shake” cultures (for “gas” formation);+ Broth cultures 
(for indol formation); Litmus milk cultures (for acid and clotting); Lactose 
peptone cultures (for acid and gas); Neutral-red broth cultures (for greenish-— 
yellow fluorescence). 

Speaking in general terms, two colonies of B. coli were selected for sub- 
culture and study, and these were taken respectively from the last and last- 
but-one dilutions yielding coli-like microbes in the secondary plate cultures 
from the corresponding primary cultures. 

As regards B. enteritidis sporogenes, the inoculation of animals was not 
practised, so that the results must be interpreted in the sense that a positive 
result means the “enteritidis change” in anaerobic milk culture without 
proof of virulence. 

Hxample :—10 oysters were cleaned, opened, cut up, and transferred to a 1,000 c.c. sterile 
cylinder. The shell contents of the 10 oysters were found to reach the 100 ¢.¢. mark on the 
cylinder. Sterile water was poured in up to the 1,000 c.c. mark. After stirring with a sterile 
glass rod, primary cultures A, B, C, 1, 2, 3, 4, were made as above indicated. The final result as 
regards 5B. coli was that typical B. coli was isolated from the secondary gelatine plate culture, 
corresponding to the No, 2 primary culture. The 2 primary culture represented zgg55¢ part of the 
total contents of the cylinder. As 10 oysters were used, this means ;9}pq part of 1 oyster 
contained B. col, or 10,000 B. eoli were present per oyster. Further, as each oyster measured 
10 c.c., the result was 1,000 B. coli per c.c. of oyster. As regards the B. enteriditis sporogenes test 


cultures, B and C gave a positive result; 1, 2 and 3 yielded negative results. Hence there were 
100 spores of B. enteritidis sporogenes per oyster, or 10 spores per c.c. of oyster. 


This method was first tried in connection with the examination of a 
sample of oysters obtained from Burnham on March 31st 1903. 


The chief advantages of this method are as follows :— 


1. It is a definite quantitative method, succeeded by qualitative records. 
2. It gives the average volume of the whole contents of the oyster shell. 
3. It yields results based on collective examination of ten oysters. 

4. It includes the examination of the entire contents of the shell, not of 
a fraction either of the liquor or the gastric or intestinal juice, or 
of the mixture of these liquids. 

5. The results.can be stated as number of bacteria, either per oyster, 
or per c.c. of oyster. 


An alternative quantitative method for the bacteriological examination of oysters. 


An alternative method for the bacteriological examination of oysters may 
be given here, although the routine work, except where otherwise stated, has 
been carried out by the foregoing method. 

The oysters are cleaned and opened, with the precautions already noted. 
Then the body of the oyster is cut into small pieces with sterile scissors ; 
this process should be carried out in such a way as to ensure the thorough 
mixture of the gastric juice of the oyster and the liquor, The oyster, mean- 
while, is carefully held with the concave shell downwards and the flat shell bent 
‘back or altogether removed. To examine the liquid contents of the shell with- 








* As regards the primary’ culture, either ordinary broth or phenol broth, or neutral-red broth 
or sugar broth may be used. But the bile-salt-glucose-peptone medium of Mae Conkey has many 
practical advantages. 

+ By this stage, the number of gas-forming coli-like microbes present in the sample has | cen 
ascertaine |. It remains to determine how far the coli-like microbe isolated resembles in its 
biological attributes typical B. coli. 


yi 
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out this preliminary step may partake of the nature of the examination of the _ Division re 
last sample of sea water imbibed by the oyster before finally closing its shell. P*"t va 
Indeed, the experiments detailed elsewhere seem to indicate that per unit of Method adopted 
volume the gastric juice of the oyster may be more impure bacteriologically 1 ¢xamiming 


( ssters bacter- 
than the oyster liquor.  oheiealiggl 


The next step is to withdraw 1 ¢.c. of the oyster mixture with a sterilised 
1c.c. pipette and add it to 9 cc. of sterile water in a test tube (dilution 1). 
1 c.c. of dilution (1) is used to inoculate a second tube containing 9 ¢.c. of 
sterile water (dilution 2). 1c. of dilution (2) is used to inoculate a third 
tube containing 9 c.c. of sterile water (dilution 3), and so on to further 
dilutions if necessary. Primary cultures, using in each instance 1 c.c., are 
next made severally from dilutions (1) (2) (3), corresponding to 79, +bo, 
and zogp ©-¢., respectively, of the oyster mixture. 


Further, 1 ¢.c. of the oyster mixture direct, that is without any dilution 
is used to make another primary culture. From these primary cultures, 
after incubation for two days at 37°C., secondary plate cuitures are made, 
and from these plates the coli-like colonies are subsequently picked out and 
studied in pure culture in. various media. 


The above procedure applies to the B. coli test, but it is obvious that the 
same dilutions might also be employed for the B. enteritidis sporogenes test. 

The above method answers fairly well if the oysters contain a sufficient 
volume of liquor, and if conclusions are based on the examination of at least 
10 oysters. Nevertheless, this method is not free from certain cbjections. 
The volume of liquor in oysters varies enormously, ranging from as little 
as 0'1 c.c. to over 10 c.c., and the results might naturally vary in corre- 
sponding degree. Sometimes the amount of liquor is too small to allow 
more than one culture being made, even if that end be achieved, at other 
times it is so large as to suggest that sea water is diluting the bacterial 
contents of the oyster itself to a considerable extent. At all events, it is 
obvious that if the liquid contents of the shell may vary one hundred times, 
it is difficult to ensure that comparative quantitative records are always 
obtained. 


Es 
t 
& 
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Division LY. ADDENDUM |B. 


Part V., Add. B. 


Streptococci and [soLATED EXPERIMENTS BEARING ON THE PRESENCE OF STREPTOCOCCI AND OF 
other Microbes in OTHER MICROBES EITHER IN THE PENRYN oR HELFORD OYSTERS. 


Oysters. 
Streptucocen, 


Unfortunately the pressure of other work rendered adequate investigation 
in this direction impossible. But froma loopful of the stomach juice of a 
Penryn oyster (September 27th), and 0°01. c.c. of the stomach juice of 
another Penryn oyster (September 30th) two streptococci (1 and °2) 
respectively were isolated. Their morphological and biological characters 


were as follows :—- 











Morphology - - - 


Streptococcus 1.* Streptococcus 2. 
Short to medium Very short chains. 
chains. 


Broth cultures 2 2 ¢ 
Litmus milk cultures = = 


Gelatine streak cultures 


Neutral-red broth anerobic 
cultures (suggested by Dr. 
Gordon). 





Diffuse and granular | Diffuse cloudiness. 
cloudiness. 





Bleached appearance, | Bleached appearance, 
no clot. no clot. 


Minute transparent- | Minute transparent- 
looking colonies. looking colonies. . 


Greenish-yellow fluo- | Greenish-yellow fluo- 
resence. rescence. 





Attempts to isolate streptococci from the Pelford oysters were unsuccessful. 
This was perchance due to the relative absence of streptococci or an in- 
sufficient number of experiments. 


Vibrio (see micro-photograph 2). 


On October 6th 1903, a vibrio was isolated from 0°01 ¢.c. of the stomach 


juice of a Helford oyster. The following is a brief description of its chief 
morphological and biological characters :— 





Vibrio. t 





Morphology : - - 
Cholera-red reaction - s 


Litmus milk cultures - : 


Gelatine streak cultures - 


Sroth eultures - = = 


Pathogenesis —- - - 


- | Actively motile, stains with difficulty. 
- | Negative. 


- | Appearance as of slow peptonisation with 
blue ring at surface of liquid. 


- | Small non-liquefying, somewhat transparent- 
looking colonies. 


- | Diffuse, but not very abundant cloudiness. 


- | Non-pathogenic (rodents). 











* See 
+ See 


micro-photograph 1. 
micro-photograph 2. 
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bL. pyocyaneus. 7 

On September 23rd 1903, the ‘stomach juice of ten Penryn 
oysters was mixed together. From , cc. of this mixture a microbe 
indistinguishable from. B. pyocyaneus: was isolated. <A guinea-pig 
inoculated with 1 ¢.c. of a broth culture of this microbe died within 48 
hours. B. pyocyaneus was isolated in pure culture from the heart’s blood of 
the animal. 

On October 6th 1903, a microbe seemingly indistinguishable from B. 
pyocyaneus was isolated from ‘01 c.c. of the stomach juice of a Helford 
oyster. Nevertheless, a guinea-pig inoculated with 1 ¢.c. of a broth culture 
ofthis microbe: did» not..die, but showed only.a local reaction at the site of. 
inoculation. 

MIcRO-PHOTOGRAPH 1. 


Microscopic preparation from a culture of streptococcus 1 ; isolated from the stomach juice of. 


a Penryn oyster. 
(Magnifying power, 1,000.) 
MICRO-PHOTOGRAPH 2. 


Microscopic preparation from a culture of a vibrio isolated from ‘01 ¢.c. of the stomach juice 
of a Helford oyster 
(Magnifying power, 1,000.) 
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ADDENDUM OC. 


RESULTS OF THE BACTERIOLOGICAL EXAMINATION OF SAMPLES OF WATER 
AND OYSTERS OBTAINED FROM THE (I.) PortTHcuEL River anv (II.) HeLForD 
River at PonpD CREEK. 


I. The oyster layings in St. Mawes Creck (Porthcuel River) are described by 
Dr. Bulstrode* as follows :— 


“St. Mawes Creek is situated to the east of the Carrick Roads, and extends inland from 
the village of St. Mawes for a considerable distance. In St. Mawes Harbour itself, which 
is situated immediately opposite the village of that name, there are no oysters laid down ; 
but eastward of Amsterdam Point, to the south, they extend up both sides of the 
Porthcuel River to the commencement of Polingey Creek . . . . a distance in all 
about two miles. There are along this river certain areas where oysters are not laid down, 
as, for instance, at mooring stations and at ferries. The oysters taken from these layings 
are, | am informed, sent direct to market, inasmuch as in this creek they rapidly lose the 
green colouration which they possess when freshly dredged up from the roads ; they are 
packed up on board the boats or in neighbouring hamlets, and despatched by steamer to 
Falmouth.” 


As regards the liability of the oyster layings to sewage pollution, Dr. 
Bulstrode, on page 58, says :— | 


‘At St. Mawes the drainage of the village is discharged by various openings on to 
the foreshore.” 







VEp 


OYSTERS|,& WATER , 
OBTAINEG FROM 


C4 
7) : 
7G Spo RDS* 


S’ MAWES. 










EF 
ST MAWES 
HARBOUR. 





The dark-coloured 
portion indicates 
the oyster layings. 
x indicates sewer 
outfalls. 

(From Dr.  Bul- 
strode’s map). 

ZOZE POINT. 1 mile to Linch. 


Again, lower down on the same page Dr. Bulstrode remarks :— 


“With reference to St. Mawes Creek, it has to be observed that the oyster layings are 
situated at a point above, and rather over half-a-mile from the Village, and are, indeed 
separated from it by the whole width of St. Mawes Harbour. The amount of dilution 
which mast take place before any sewageean cross the river is so great as torender the 
layings in this Creek and tiver but little Hable to pollution.” 





* Oyster Culture in Relation to Disease. Report of the Medicai Officer, Local Government 
Board. 1894-5. 
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Division LV. 


On August 19th, Dr. Charles was kind enough to take me in his sailing 
8 ( . 8 ~ Part V., Add C. 


boat some distance up the Porthcuel River, and the locality seemed in every 
way suitable for oyster layings. Moreover, a sample of water (No. 14,  porthcuel and 
Table 4) collected on that date yielded the most satisfactory results, Helford Waters 
inasmuch as no coli-like microbes of any sort were present in 100 c.c., and Oysters. 
and no spores of B. enteritidis sporogenes in 10 ¢.c. of the sample. Under 

these circumstances, it was considered desirable to examine both oysters 

and water from the Porthcuel layings. The result as regards the water 

are shewn in the following table :— 
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Diving Ky TABLE 7, showing the results of the Bacteriological Examination 
art V. 
Add. C. 
Porthcuel I 2 
and Helford 
Waters and 
Oysters. Number of B. Coli, or gas forming coli-like microbes 
in 1 c.c. 
DESCRIPTION OF THE SAMPLE. 
Shee | 
| 
) 1 | 10 | 100 | 1,000 | 10,000 | 100,000 
nee | 
— 100; 410 ei ge | 
Time of Collection. Cen aes 
} Ye oa an | 1 ‘1 | .01 | 001 | -0001 | -00001 
No. ‘aides | Other Details. | cc. | Cc. | c.c. | ce. c.c. C.c. 
| Tide. | Day. [Month| Year. | 
| | 
I. P | High| 31 8 1903 | Portheuel River water, ste lope 
| 50 yds. off beach . | 
Il. P| High | 31 8 » | Portheuel River water, Epp ail 
6 ft. reach above Porth- | 
cuel 
A | Low 5 9 » | Porthcuel River water + 3 
Charjacters lof the \coli from 
‘the 10 |e.c. cujlture. 
2 | High} 10 9 » | Portheuel River water - + - 
3 Low 16 9 mY Porthcuel River water - + = 
| Charlacters jof the |coli from 
tihe 100 |e.c. culture. 
| | | 
4 |High| 23 9 » | rorthcuel River water + ~ | 
t 4 
Characters jof the |coli from 
| ithe 10 |e.c, cullture. 
| 
B |4tide| 30 9 » | Portheuel River water + - | 
flood ‘ 
Charjacters |of the |coli from 
the 10 |c.c. cullture. 
| | 
C | Low 7 10 5, | Porthcuel River water | + - 
Charjacters jof the |coli from 
‘the 10 /c.¢. cujlture. 
i 
1 Low | 23 9 » | Helford River water, from + an 
Pond Creek; water | 
| 5 feet deep | 
| 7 
| Characters |of the |coli from 
| the 10jc.c. cu'ture. 
| | 
2 |High}. 30 9 » | Helford River (Pond Creek) + + 
taken opposite the oyster 
beds, along the shore f 
| Characters jof the |coli from 
| the 10 |c.c. culture. 
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. Chief Biological Characters of 4 si Seiguaeen eres in 
the strain of B. Coli present in the number Spores of B. enteritidus sporogenes (Klein's ysters. 


“ enteritidis ehange” in anzerobie milk 
cultures). Cultures heated to 
80° C. for 10 minutes. | 


specified in Col. 2. 




































































Pepe, kf Neutral | REMARKS. 
ely ra acc y: | Lactose- | fea 1 10 100 | 1,000; 10,000 | 100,000 
(Gelatine Indol. _|(Litmus milk) PePtone | uitures 
“« ghake ” (Broth cultures, | Medium, |“ _ PARA lids | Sate BO pct ae ee bd: tenia All Nabe Pal acts 
cultures, 6 davs (iii =: adid |. 57 © 
‘cultures, ron o days ; _ | ish-yellow 
24 hrs. p cavers abides (C-) gad Bes, | fluores- | tat 
MOC) he Nee ator ce cence, | 1 | 1 /|° OL | -O01+| “0001 | “00001 | 
: . . "| 48 hours | ¢c. | ec. | ee | Ge. | ee Cie) 
(a) (b) } | at 37 C.) . | 
| | | 
+ N.L. i + + | 4 . + | Negajtive 10) c.c. INOS CaO we OL 
| | | | water samples, 
| correspond to 
| oyster samples 
| | Nos. IL, III., [V. 
| | 
| Negaitive 10) ¢.c. | 
+ N.L. ~ + _ - ! - . | Negaltive J0} c.c. 
+ NLL + + + | 4 eee | 
| | 
| | 
+ NAL, + ct | 4 + | | Negaltive 10) c.c. | 
eed | 
| | | 
+ NL + ‘Scee + + | | Negajtive 10} c.c. / 
tN Ti + ~ fe VE Tie pt | | | 
NGI: = eee = z | + | Negative 10] c.c. 
+ N.L. + + E B: 4 
N.L Bi + 4 4 { Ee | Negajtive 10} c.c. | | 
| | | 
+ N.L. + + 4 | 4 | | | 
| | | | 
| ae | | 
fon. + + + 4 | + | | Negative 10) ¢.c. | 
+ N.L. 2, + f Sues | | | 
| 
ODS HO ae ay ee i = | | Negajtive 10} ¢.c. | Water sample 
| Noss ly lande? 
| . | correspond with, 
| | | oyster samples 
| Nos. I. and IT. 
+ N.L. - + : + . 
| | | | 
sorte] | 
+ NAL. - a + 4 + | | Negative 10) c.c. | 
| / 
| : 
‘oS | eet es + | | . 
Py situate 
| i | 
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On August 31st, Dr. Charles was kind enough to collect personally two 
samples of water (J. P. and II. P. Table 7) and to make arrangements for the 
subsequent collection of water (A. 2, 3, 4, B, C, Table 7) and of oysters 
(TT Tv Pale 3) 


As regards water samples I. P and II. P the results were satisfactory, 
inasmuch as neither sample contained any spores of B. enteritides sporogenes 
in 10 2.c., nor B. coli in 10 ¢.c. But sample I. P contained B. coli in 100 c.c. 


Unfortunately the later samples of water yielded less satisfactory results. As 
icgards the B. coli test, one sample contained B. coliin 100 c.c., two samples 
B. coli or coli-like microbes in 10 c.¢., and three samples in 1 cc. It 
follows that one-half of the samples were condemned on the standard 
tentatively suggested of a negative result with 1 c.c. of the sample. None 
of the samples, however, were open to objection in respect of the B. 
enteritidis sporogenes test,. since in each case the spores of this anaerobe 
were absent from 10 ¢.c. of the samples. The precise locality whence these 
samples were obtained was not personally inspected by the writer, 
but Dr. Charles states that the local conditions are eminently favourable. 
It would seem as if in shallow water contiguous to land, even in regions 
seemingly remote from sewage pollution, a few B. coli or coli-like microbes 
may be present. But the difficulty arises, that if the suggested 
standards be relaxed, then certain other and probably deeper waters, less 
near the land, might escape condemnation, although open perhaps to 
suspicion of objectionable pollution from the topographical point of view. 
It will be noted that here, as elsewhere, in the report, no attempt is made to 
impugn a locality in order to accord with the ascertained bacteriological facts. 

In the following table (Table 8) the results are shewn of the bacteriological 
examination of the Porthcuel and Helford (Pond Creek) oysters :— P**soid 





* See also Map 4 and foregoing Sketch Map. 





TABLE 8. 


SHowine the Results of the Bacteriological Examination of the Porthcuel 
and Helford (Pond Creek) Oysters. 
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TABLE 8, showing the Results of the Bacteriological 





DESCRIPTION OF THE SAMPLE. 


Time of Collection. 


Number of B. coli (as-forminyg coli-like — 
microbes), per oyster (average of 10 oysters). 








Other Details. 











Tide. | Day. | Month.| Year. 
| = 31 8 1968. 
High 10 9 » 
Low 16 9 4 
High 23 9 | a 
Low 23 9 | _ 
High 30 9 » 














Porthcuel River oysters = - - 


Helford River oysters from Kitto 
layings at Pond Creek. 


Helford River oysters from Kitto 
layings at Pond Creek. 


1 10 








| 


Characters of coli from lower dilutions 





+ 


Characters of coli from lower dilutions 


{ 





Characters of coli from lower dilutions 





Characters of coli from lower dilutions 


Characters of coli from lower dilutions 





100 


+ 





+ 


+ 


+ 


| 
} 


1,000 


+ 


i 4 : bal le 
Characters of coli from lower dilutions 








10,000 
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ixamination of Porthcuel and Helford (Pond Creek) Oysters. 





Chief Biological Characters of the strain of B. Coli 


present in the number specified in Col. 2. 














4, 


B. Enteritidis Sporogenes test. 
Number of spores of B. enteritidis 


| sporogenes (Klein’s “enteritidis change ” 
porog 


in anzrobie milk cultures) per oyster 


(average of 10 oysters). 
to 80° C. for 10 minutes. 








(a) Acidity. Neutral | 
x (6) Clot. Lactose | red broth | 
Dias Indol. (Litmus peptone | cultures. 
xt hakeu (Broth milk cul- | medium. |+=green- : : heii 
Saxe | cultures, | tures, 5days| + = acid lish yellow) 1 | 10 | 100 | 1,000 | 10,000) 100,000 
ee a 5 daysat| at 37°C.) | and gas | fiuores- 
z oo? C.} Sipe Cul: aie ____| 48 hours cence, | 
at ) at 37° C. | 48 hours | 
(a) | (0) at 37° C. 
+ NLL. — + —_ + 7 Less than 10 per oyster. 
+ N.L. — + — 5 + 
| 
+ N.L. — ao | a5 — — Less than 10 per oyster. 
+ N.L. — + | i 4: + | 
| eae 
+ N.L. +e + — + + Less than a0 per oyster. 
+ N.L. + + + = + | | | 
| 
+ N.L. — ate ti ae i Less than 10 per oyster. . 
+ N.L. + me a3 + + | 
| 
+ NM: — 3 — + 1 _ than 10 per oyster. 
+ N.L. ‘ ag + + fe 
| | 
paloney | 
+ N.L — 4- -— — — Less than 10 per oyster. 
+ Deu. + a + 4° es | 
| 












































Cultures heated 














$$$ $$$ $$ $$, 


REMARKS. 


Nos, Lb sll) TVs; ot 
oyster samples, corre- 
spond with Nos. 2, 3 
and 4 of Porthceuel 
water samples. 


As regards the bulk of 
the oysters :— 
Sample IJ., 10 oysters 
measured 145 c.c. 
Sample If., 10 ovsters 
measured 150 ¢.c. 
Sample IIL, 10 oysters 
measured 120 ¢.c. 
Sample IV., 10 oysters 
measured 130 c.c. 


Nos. L. and IL. of oyster 
samples correspond 
with No. 1 and 2 Hel- 
ford water samples. 


As regards the bulk of 
the oysters :— 

Sample I, 10 oysters 
measured 140 ¢.c. 

Sample IT, 10 oysters 
measured 110 c.¢. 


ne a a a RR aE 


N.L. signifies that no liquefaction of the gelatine occurred within one month. 
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It will be noted that coli-like microbes were comparatively abundant in 


“the Porthcuel oysters. One sample of oysters contained 1,000, two samples 
100, and one sample 10 coli-like microbes ‘per oyster. According to the *”" 


lenient standard provisionally suggested (less than 1,000 per oyster), one 
out of the four samples would be condemned. 

As regards the B. enteritidis sporogenes test, none of the samples were 
open to objection, since in each case there were at all events less than 10 
spores of this anaerobe per oyster. 

Certain additional experiments with the Porthcuel oysters are dealt with 
in App. G. and I, Division V. 


IIl.—TuHe Oyster LAYINGS IN THE HELFoRD RIVER AT POND CREEK. 


The Porth Navas oyster layings (Helford River) having yielded results. | 


not wholly in keeping with the topographical features of the locality, it was 
determined to examine the water and oysters in Pond Creek (see map 1 and 
sketch maps in text of Part L., Division IV.). 

It has already been noted that this place (Pond Creek) was visited on 
April 25 1903, and that a sample of water (No. 47) collected over the oyster 
layings yielded negative results with 10 ¢.c. both as regards the B. coli and 
B. enteritidis sporogenes tests. It was hoped, therefore, that similar results 
would always be obtained. Such, unfortunately, was not found to be the 
case, as will be seen by referring to the foregoing Tables 7 and 8. 

In the first place as regards the water, it was found that, although neither 
of the samples contained any spores of B. enteritidis sporogenes in 10 c.c. 
B. coli was present in 1 c.c. of both samples. Hence the water appeared to 
be no purer, bacteriologically, if as pure, as the water in the region of Porth 
Navas Creek. 

Secondly, as regards the oysters, coli-like microbes were present in the 
proportion of 100 per oyster, and typical B. coli to the extent of 10 per 
oyster. Neither of the samples, it is true, would have been condemned 


according to the suggested lenient standard (less than 1,000 per oyster), but on 


topographical grounds the almost total absence of B. coli might have been 
anticipated. The B. enteritidis sporogenes results were satisfactory, as both 
samples contained at all events less than 10 spores per oyster. 


There seemed to be no great advantage in continuing these observations, 
under pressure of other work, as neither the oysters nor the water differed 
biologically to any conspicuous extent from those obtained from Porth 
Navas Creek. 

In conclusion, and speaking both of the oysters and the water obtained 
from the Porthcuel River, and the Helford River at Pond Creek, it must ke 
admitted that the bacteriological results were not always in keeping with the 
topographical features of these localities. 





ADDENDUM D. 
FLoAtT EXPERIMENTS. 


During the second visit to Falmouth some float experiments were made, but 
owing to the unsatisfactory state of the weather and other causes, they were 
not very successful. 


Dr. Charles, however, very kindly promised to continue them under more 
suitable conditions. The following is his instructive account (see accompany- 
ing sketch map), of experiments carried out on September 8th, 15th, and 
16th, 1903.* 


On observations made upon September 8th 1903, regarding the influence of the 
_ tides on objects floating near the surface in Falmouth inner harbour :— 


At six oclock at high water Mr. Rees went up to Boyer’s cellars and 
threw six loaded} ping-pong balls and 12 loaded bottles with painted necks 
into mid-stream. 


A light breeze from the west-north-west was blowing, which, however, 
did not affect either bottles or balls much. 


The bottles being well sunk in the water, with nothing but their necks 
exposed, were distinctly less affected than the balls. 


The balls and three bottles ran up against Flushing Quay, at about half- 
past eight. These were taken on board and carried out again into the stream, 
where the other bottles were, about one-third out in the stream towards 
Greenbank. 


About nine o'clock, two of the bottles stranded at Newquay. These were 
kept in the boat. The others at that time were in a strong tide, and being 
carried rapidly down among the yachts. Here they created great excite- 
ment among the gulls, who were very useful in marking the position of the 
different objects floating down. By this time the wind was increased much, 
and had backed nearly to the west. 


Eight bottles stranded between a reef which runs out from Dr. Gover’s 
house and Kiln Quay, along with two balls. 


Two of the bottles went down to Trefusis Point, and it was noticed that 
these were more heavily weighted than the others, being sunk so as to show 
less than an inch of neck. 


Two of the bottles stranded in the bight, just before Trefusis Point. This 
brings us down to 12 o’clock. The tide turned ten minutes after. 


Two of the bottles, which went furthest, were caught in the dense weeds 
about 40 yards from the shore. As the tide rose these were carried up 
again, and floated in the direction of the docks. 

They then changed their direction and became stranded below Dr. 
Gover’s house, having gone higher up the harbour, but being carried down 
by the eddy which ran down inshore. 

These two bottles were now taken on board. By this time a strong wind 
was blowing from the west, and an attempt was made to float some more 
ping-pong balls. They were, however, thrown out of the water by the 
waves, and as the bottles had to be watched the balls were recovered and 
taken into the boat. 

For two hours after low tide the bottles made very little progress, having 
moved less than 100 yards. When they began to move, they got in under 





* Dr. Charles, with the knowledge gained by these preliminary observations, was anxious to 
catry out further float experiments. This would have been of great advantage, but the necessity 
of furnishing the Commission with this report. at an early date has precluded the acceptance 
of his kind offer to continne the observations. 

+ The balls were filled with fresh water by means of a hypodermic syringe. 
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the lee of yachts, and made no progress, and an hour before high water were 
picked up still near Dr. Gover’s house. The weather by this time was very 
rough; sometimes half a gale of wind was blowing, so that it was very 
difficult to manage the rowing boat. 


In conclusion, all the six ping-pong balis and 12 bottles were recovered, 
none of them having gone beyond Trefusis Point. 


On observations made upon the 15th and 16th of September 1903, regarding the 
influence of the tides, on objects floating about 5 feet below the surface, in Falmouth 
tnner and outer harbours. 


It may here be noted, that the previous report was written regarding an 
experiment made during the highest spring tide of the fortnight, and dealt 
with the surface of the tide. 

The present experiment was undertaken, during the slackest neap tide of 
the fortnight, and the one which preceded it by 24 hours. The report deals 
with the effect of the tide at 5 feet, or rather more, below the surface. 


An attempt was made to combine the study of the superficial with the 
deep currents, as the experiment was begun in a dead calm. Almost 
immediately, however, a most gentle breeze sprang up, and the ping pong 
balls were floated up against the tide, or rather against the dead water, and 
became so far separated from the loaded bottles floating 5 feet below the 
surface, that they had to be left to their fate, so that the bottles might be 
watched. It may here be mentioned that the bottles cannot be left even for 
a few minutes, as attempts were made to pick them up as they neared the 
shore, to use them for household purposes. Also from mere curiosity, 
visitors rowing about tried to raise them out of the water, and had to be 
requested to put them back again. Excursion steamers, tugs and motor 
launches, have not only broken the bottles, but interfered somewhat in other - 
ways with the experiment. Sailing ships and ships at anchor have also 
proved more or less obstructive, but on the whole the results have been 
satisfactory. 

A. dozen bottles were thrown overboard between Flushing Quay and 
Greenbank exactly at high tide at Falmouth, as stated in the almanack. 
Some three of them having been too heavily weighted, sunk, and were not 
found again. lor more than an hour the tendency of the bottles was 
either to remain still, or float upwards towards Penryn. 


More than one of the bottles finally drifted down close to Flushing Pier, 
and had to be carried out again a short distance, so as to get them back 
into the outgoing tide. : 

Five of them then went slowly down the harbour till, at 5.30, low water 
they stopped half-way between Kiln Quay and the western breakwater 
shortly after the tide turned, they began to float upwards, assuming a 
direction slightly towards Falmouth. At 7.30, it became too dark, so five 
of them were recovered in the middle of the harbour and brought back to 
Flushing. <A sixth bottle had been caught on the mooring chain of a 
vessel, and an hour after the tide turned was picked up by a visitor near 
Greenbank. 

The observations made on September 16th, during the lowest neap tide 
of the fortnight, were begun by throwing the bottles into the outer harbour 
half-way between the Governor Buoy and Pendennis Castle, at 6 a.m., 
when it was low water at Falmouth. They floated up the Carrick roads, 
with an inclination towards Falmouth, and approached close to the centre 
of the eastern breakwater. As here there is a stone embankment to 
strengthen the foundations of the breakwater, the swell rendered it 
dangerous for the bottles to be left in this position; they were therefore 
carried out at some distance from the breakwater and thrown overboard in a 
line with the Governor Buoy. They then all floated up the inner harbour 
and at 12 o’clock, high water, they had reached a point off the hothouse at 
Dr. Gover’s which is locally known as Clay Point, about 200 yards from the 
shore. 
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When the tide turned, they floated back again into the Carrick Roads, and 
at 6.20, low water, they were reclaimed at a point more or less half-way 
between the Velt Buoy and the Black Kock. The experiment had to be 
stopped at this hour, owing to the exhaustion of the man in the boat, who 
had been watching them for 12 hours. His instructions were, not to with- 
draw the bottles till it was seen whether they were caught in the tide 
running up towards Truro River, or should they have come back towards 
the inner harbour, not till it became too dark to watch them. 


Mr. Rees states, that they had been carried so far out, that from the local 
experience regarding the effect of the tides, he considered that it was quite 
impossible that the bottles should have ever floated in again into the inner 
harbour ; and he considers it as quite certain, that the incoming tide would 
have carried them up, more or less in the direction of the Truro River. 

The day for this experiment was an ideal one ; towards evening a slight 
wind from the south was blowing, but not enough to interfere much with 
the boat from which the bottles were watched. 
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DIVISION  V. 
APPENDICES: A to L. 


Resvutts of a number of separate bacteriological observations bearing 


on the general question of the pollution of estuarial waters and shell-fish. 
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Appendix E. 
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APPENDIX A. 


Resu tts of the Bacteriological Examination of samples of Sea Water, 
Estuarial “Water, water over shell-fish layings, etc. Collected for the most 
part during the visits paid by the Commission to various centres of the 


Oyster Industry. 
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TABLE showing the Results of the Bacteriological Examination of numerot 





Ie 


DESCRIPTION OF THE SAMPLE. 





10 
il 


A |3°55p.m.| 


B 


12 








Time of Collection. 


Hour. 








3.5 p.m. 





Day. 


15 


16 


17 


17 


18 


18 


18 
18 


10 


19 





Month. 





Year. | 





| 1903. 

















Other Details. 


SECTION I. 


Langston, Emsworth, and 
Chichester Channels ; Solent 
sea water ; North Saltern and 
Gutner Creeks; Hmsworth 
and Bosham oyster pits. (Map 
No. 1B). 


Langston Channel, tlood tide, 
near full tide, about 30 yards 
out from Ferry. 


Solent water opposite Grand 
Hotel, beach sample, about 
low tide. 


North Saltern Creek, near | 


mouth of Emsworth Channel 


ebbing tide. 


Gutner Creek oyster pond, 
filled to the top last high tide, 
east of sloop. Creek otf Ems- 
worth Channel. Represents 
purest condition of water. 


Langston Channel, tlowing 
tide, near high tide, near 
Hayling oyster fishery and 
station. 


Einsworth Longshore oyster 
pit, Kennet. 


Emsworth Longshore oyster 
pit, Foster. 


Emsworth Channel, 7 yards 
below sewer outfall, tide half 
flood, flap seemingly closed. 


Bosham oyster pit. 





Chichester Channel, Del Quay, | 


about high water, 1 mile 
below Chichester sewage 
outfall, taken from boat. 


Langston Channel,  mid- | 


stream, flood tide (at Ferry). 


Solent, midway between Ryde 
and Southsea Piers, at half 
ebb tide. 


SECTION ITI. 


Shoreham and Southwick 
Channels, and Southwick 
oyster ponds. (Map Nos. 2 
and 3A.) 


Shoreham Channel, just above 

Norfolk Bridge, 300 yards 
below sewer outfall, west 
side, tide on the turn, 
beginning to flow. 








10 
CC. 





2, 


Number of B. Coli (or gas forming 
coli-like microbes) in 1 ¢.c. 











1 | -1 | ‘01 | -001 | -0001 | -0000 
c.c. €.G. €.c. 6.C, c.c. c.c. 
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Water from Oyster Pits, ete. 


Division V. 


Appendix A. 





3. 


Chief Biological Characters of 
the strain of B. Coli present in the 
number specified in Col. 2. 


4, 
B. Enteritidis Sporogenes Test. 


Number of spores of B. enteritidis 


sporogenes (Klein’s “ enteritidis 
change ” in anzrobie milk 
cultures). Cultures heated to 
80° C. for 10 minutes. 











Bacteriological Ex- 
amination of  iso- 
lated samples of 
Sea Water. 




































































(a) Acidity. 
Gas. Indol (b) Clot. 1 10 100 1,000 10,000 | 100,000 
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a + + | + + = | 
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Bacteriological Ex. 
amination of iso- 
lated ‘samples of 
Sea Water. 





No. 


13 


14 


15 


18 


19 


20 


bo 
i 


bo 
to 


26 


le 
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TABLE showing the Results of the Bacteriological Examination of numerot 


1h 


DESCRIPTION OF THE SAMPLE. 


Time of Collection. 


Hour. 








Day. | Month. | Year. 


19 


19 


19 


31 


31 


31 


31 


31 


31 


31 


31 


31 


31 














bP) 


re) 





Other Details. 


Southwick Brazier’s oyster 
pond. Low water. 


Southwick Channel, quarter 
flood, opposite Brazier’s 
ponds. 


Same as No. 13, but from 
another pond. 


Section III. 


Crouch and Roach  kivers, 
Burnham effluents and Roach 
storage pit (Map No. 4.). 


Burnham, \ to 2 hours flood, 
Crouch Channel, 1 mile 
ahove Burnham, Mid-Chan- 
nel, boat sample. 


Burnham, fine bed effluent from 
No. 2 bed, one-third empty. 


Burnham, outfall of Burnham 
effluent (combined effluent) 
into Creek leading to Crouch 
Channel. 


Pilehouse Gutter Greek, land 
drainage water. Said to con- 
tain nosalt water. (Burnham.) 


Mixed Burnham effluent and 
sea water above sluice, open- 
ing into Crouch Channel. 


Fattening beds mouth of 
Crouch, about 4 flood, boat 
sample. 


Crouch, at Holliwell, North 
Shore,near junctionof Roach, 
3 parts flood. Boat sample. 


Roach, at White House, high 
water, fattening beds. Boat 
sample. 


At top of Roach fishery, tide 
& ebb. Barling Creek, boat 
sample. 

Oyster storage pit, Roach, 
mature oysters. Poole Creek 
pits. 

SECTION LV. 


Brightl ngsea Creek, tank efflu- 


ent, Colne and Pyefleet Channels 


Pyeftect storage pit. 
(Map No. 5.) 


Brightlingsea  Creek.—Over 
private layings, boat sam- 
ple, 2 hours flood. 


Tank effluent, Ives’ Patent, 
Brightlingsea, 








2. 


Number of B. Coli (or gas-forming coli-like 


microbes) in 1 ¢c.c. 





1 
ae 
10 
c.c. 1 
c.C. 
ae 
cae BA 
ab = 





10 | 100 | 1,000; 10,000 | 100,00 


“1 701 | -001 , -0001° | -0000: 
€.C.. | (C. Centers C.c. C.e, 
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mples of Sea Water, Estuarial Water, and Water from Oyster Pits, ete—continued. Division V. 
(oe pe a grape i reo on ae eR RR aR eR GL z Appendix A. 
| Bacteriological Ex-. 
meray amination of i8so- 
Chief Biological Characters of aN ot ai ied nih a ‘lated ‘sarkela of 
the strain of B. Coli present in the number Number of spores of B, enteritidis sporogenes (Klein’s Sea Water. 
specified in Col, 2. “enteritidis change” in anerobic milk cultures). 


Cultures heated to 80°C. fer 10 minutes. 
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(a) Acidity. ; | | 
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““ shake 2? et 5 days at O75 C.) | | 
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TapLE showing the Results of the Bactereological Examination of numerou 


i 


DESCRIPTION OF THE SAMPLE. 





Time of Collection. 





Hour. 





Day. | Month. | Year. 


| 


2. 


Number of B, Coli (o1 gas-forming 


coli-like microbes) in 1 c.e. 





Other Details. 





28 


34a 


52 


53 


54 


nr 
ow 


56 











1 4 1903 | 

















1 4 ” 
] 4 
2 4 a 
2 A z 
2 4 : 
2 4 ¥ 
27 4 is 
27 4 , 
27 4 
28 4 F 
28 rite if a. 
28 4 ‘ 
23 4 " 














10 


c.c. 


10 100 | 1,000 


10,000 | 100,0€¢ 











Colne Channel, extreme point 
of fishery, 2-3 hours floud, 
boat sample. 


Pyeflect Channel, opposite 
packing house, from boat, 
2 flood tide. 


Pit 23, Pyefleet pit, near 
packing house. 


| Pyefleet Channel (head of) 


Pyetleet side of road separat- 
ing Strood and Pyefleet 
Channels, nearly high tide. 


SECTION V. 


Blackwater and West Mersca 
oyster ponds. 
(Map No. 5). 


Blackwater Strood Channel 
Mr. Bean’s Victory layings, 
taken from boat 4 flood tide 
opposite Inn. 


Ditto about 106 yards higher 
up Channel. 


From Mr. Bean's oyster 
pits, West Mersea. 


Same as 34, but mud stirred 
up. 


SECTION VI. 


Teign River. 
(Map No. 3B.) 


Teign River under Shaldon 
Bridge, midstream % flood 
tide. 


Teign River, about 2 miles 

nie Shaldon Bridge by 
Combe Cellars, boat sample 
over cockles, tide % flood, 
this is a well-known place 
for cockle teas. 


Teign River, over Baxters’ 
winkles, 50 yds. from shore 
at gas-works, tide 3 flood. 


Teign River, } flood, between 
Combe Cellars and Shaldon 
Bridge, Boat sample. 


Teign Liver % ebb, between 
Combe Cellars and Shaldon 
Bridge, Boat sample. 


Teign River % ebb. Mussel 
bank, above gas works, boat 
sample. 

Teign iver Low water, | 
opposite gas works, by 
Baxter’s Winkle layings. | 
Boat sample. | 














“Il Ol | 001 | -0001 | -00001 
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samples of Sea Water, Estuarial Water, and Water from Oyster Pits, ete—continuwed, Division V. 
3. 4 Appendix A. 
Bacteriological Ex- 
‘ : : ; : B. Enteritidis Sporogenes Test. amination of iso- 
Chief Biological Characters of the strain of B. Coli lated samples _ of 
z NES : : Number of spores of B. Enteritidis Sporogenes (Klein’s “ enteritidis Sea Water. 
present in the number specified in Col. 2, change” in anzrobie milk cultures). Cues heated to 80° C, 


for 10 minutes. 
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TABLE Showing the Results of the Bacteriological Examination of numerous 





1 





DESCRIPTION OF SAMPLE, 





No. 


bo 


60 


61 


63 


64 


Time of Collection. 














Hour. 


\l 
a.m, 


12 
noon. 


| 


Day. | Month. | Year. 





Other Details. 








23 


23 


ll 


11 


22 


23 


23 











= 


Or 


~T 


“1 


=1T 


1903. 





Teign River, Low water, under- | 
neath Shaldon Bridge, boat | 
sample. 


Teign River, Low _ water, | 
opposite Devon Trading 
Wharf. Boat sample. | 


SECTION VII. 
The Wash at Hunstanton. 
(Map No. 6.) 


Hunstanton, High water, 4 
mile from land. 


Hunstanton, Low water, 4 
mile trom land. 


Hunstanton, High water, 4 
mile West of Pier. 


Hunstanton, Low water, 4 
mile West of Pier. 


Hunstanton, Low water, 4 
mile from outfall of sewer 
pipe. 


Hunstanton, High water, 1 
mile from Shore, opposite 
Sewage Works. 


Section VIII. 


Brancaster Staith mussel pit, 
Hunstanton sea water, over 
mussel heds, Zhe Wash, 
mouth of Witham River. 
Hunstanton Sewage effiuent- 


(Map No. 6.) 


Mussel pit, Brancaster Staith, 
not stirred up. 


Hunstanton. Sea pool over 
muss"! beds, 1 mile N. W. 
of Pier, Low water. 


The Wash, about % flood near 
Roaring Middle. 


Mouth of Witham River, 
dredged sample. of mud 
and water, near Boston. 


Hunstanton, Sewage eftiuent 
at outfall. 





SECTION LIX. 


Firth of Forth at Gullene, | 


shore samples. 


Firth of Forth at Gullane, 


High water at Leith 10.43 
a.m. Shore sample. 


Firth of Korth at Guilane, 
High water at Leith, 12.52 
a.m. Shore sample. 





10 


c.c. 


Number of B. Coli (or gas-forming 


2 


coli-like microbes) in 1 ¢.e. 


























1 10 100 | 1,000 | 10,000 | 100,000 
1 ‘1 01 | 001 | -0001 | -00001 
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mples of Sea Water, Estuarial Water, and Water from Oyster Pits, ete.—continued. Division V. 
3 > ikl Appendix A. 

: Bacteriological Ex- 

B. Enteritidis Sporogenes Test. amination of  iso- 
Chief Biological Characters of the strain of B. coli lated _ samples 


Number of spores of B. enteritidis sporogenes (Klein’s Sea Water. 
“enteritidis change” in anerobic milk cultures). 
Cultures heated to 80° C. for 10 minutes. 


present in the number specified in Col. 2. 
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TABLE showing the results of the Bacteriological Examination of numerous 





il 





DESCRIPTION OF THE SAMPLE. 





No. 


Time of Collection. 





Hour: 





Day. Month. | Year. 





Other Details. 








2. 


Number of B. Coli (or gas forming 
coli-like microbes) in 1 ¢.e. 


100 | 1,000} 10,000 |'100,00¢ 





‘O1 | 001 
c.c. 


‘0001. | -00001 


c.c. 





ou 


fal 


ct 


36 


16 





12.30 
p-m. 


10.30 
a.m. 


11,35 
a.m. 


3.30 
p.m, 


11.20 
p-m. 


12.55 | 


p-m. 


G 





oS 


St 


li 


12 


19 





31 


19 














Pos 








1903. 











Firth of Forth at Gullane, 
tisgh water at Leith 3.4 
p-1. Shore sample. 


Firth of Forth at Gullane, 
High water at Leith 5.27 
a. 10. 


Firth of Forth at Gullane. 
High Water at Leith, 10.19 
a.m. 


Firth of Forth at Gallane. 
High Water at Jeith, 1.7 
p-m. 


SECTION X. 


Ribble Estuary at Lytham. 

Ribble Estuary at Lythain, 
High Water, 5.40 p.m, from 
main channel, 1 mile from 
Pier. 


tibble Estuary at Lytham, - 


Low Water, 1.30 p.im. 
4 mile South of Lytham 
Pier. 


Ribble Estuary at Lytham. 
High Water 12.7 p.m. about 
4 mile from Lytham Pier. 


Ribble Estuary at Lytham. 
9.5 am. Low Water Mid- 
Channel off Lytham Pier. 


| Ribble Estuary at Lytham, 


12.15 p.m. Low Water off 
Lytham Pier. ‘ 


Ribble Estuary at Lythain, 
6.5 p.m. High Water. 


SECTION XI. 


North Sea and English 
Channel. 

Sample of Sea Water taken 
by Colonel Harding from 
the bows of s.s.  ‘‘ Col- 
chester” (one hour after 
leaving Pier) on the way 
to Antwerp. 


North. Sea. Sample of Sea 
Water 5 miles out from 
Jand off Flamboro’ Head 
(Bridlington Bay) flowing 
tide, nearing High Water 
Wis: 


English 
between 
Dieppe. 


Channel midway 
Newhaven and 


SECTION XII. 


Sea Water near Brighton. 
(Map No. 8 A). 

Brighton Sea Water, 300 
yards East of Portobello 
outfall, 2 hours after High 
Water. 
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Division Y. 








Samples of Sea Water, and Water from Oyster Pits, ete—continued. Appendix A. 
3. 4 sacteriologieal Bx- 
hd Soe amination of  iso- 
Hedi lated samples of 
B. Enteritidis Sporogenes test. Boa Valera 


Chief Biological Characters of the strain of B. Coli 
present in the number specified in Col. 2. Number of spores of B. enteritidis sporogenes (isjein’s “ enteritidis 
change ” iu anerobie milk cultures), Cultures heated to 80° €. 
for 10 minutes. 
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It is impossible, without entering into more detail than is merited by 
the chance nature of the samples referred to in the foregoing table, to discuss 


Bacteriological Ex- these samples with reference to their respective liability to sewage pollu- 


amination of 
lated samples 
Sea Water. 


ee tion. Under the circumstances it will be of advantage to cite in Tegard of 


particular localities pages and maps in Dr. Bulstrode’s report on “oyster 
culture in relation to disease. 


Section I. (Map No. 1s.) 


The Emsworth oyster fisheries (Maps Nos. 20A and 20) p. 69, in Dr. Bulstrede’s Report. 
The oyster ponds and layings on Hayling Island, and in Langston Harbour (Map No. 20), 
p. 70. Bosham oyster fishery (Maps No. 20 and 21), p. 72 of the same report. 


Briefly stated, Langston Channel would seem to be liable to no serious 
pollution except from some slop water from Havant and possibly also from the 
sewage of Portsmouth if this is ever discharged on the flowing tide. The 
bacteriological results showed that two (2 and. A) out of three samples con- 
tained B. coli in 10 ¢.c. but notin 1 c.c. The remaining sample (6) collected 
from the shore near the Hayling oyster fishery, contained coli-like microbes 
in icc. From the local surroundings it was anticipated that this sample 
would yield a negative result with 1 c.c. 


As regards the Solent water (3 and B), sample B, as might have been 
expected, contained no coli-like microbes even in 10 c.c. Sample (3) 
contained in 10 ¢.c. atypical coli-like microbes derived conceivably from the 
Portsmouth sewage or from local drainage. 


North Saltern (4) and Gutner Creeks (5) are seemingly only liable 
to be polluted with sewage from Emsworth, going by way of the Emsworth 
Channel, and indirectly by the still more remote pollution of the Chichester 
Channel at Chichester. Sample (5) yielded a negative result with 10 c.c. 
and sample (4) contained B. coli in 10 c.c., but not in 1 ce. 


The Emsworth Channel, sample (9), at Emsworth, contained 100 B. coli 
per c.c. One of the oyster pit samples (No. 7) contained only 1, and the 
other (No. 8) 10 B. coli per cc. In view of the unfortunate history of 
Emsworth and of the facts revealed in Dr. Bulstrode’s report, it might perhaps 
be anticipated that the water in these pits would yield worse results. But the 
pits can only be filled after the sewage from the main Emsworth sewage outfall 
has been enormously diluted on the flood tide with sea water, and the grave con- 
sequences which have resulted from the use of these pits have probably arisen 
from specific pollution of recent sort. It needs to be noted that sample 9, 
although coilected only 7 yards below the main sewer outfall at about half 
flood tide, contained only 100 B. coli per c.c., and this water must, 
before replacing in the oyster pits the water brought up by the previous tide 
needs become greatly diluted. But it is, after all, a fact that the particular 
samples of water taken from these two oyster ponds were, on the date 
in question, from ten thousand to one hundred thousand times purer 


‘(qua bacteriological results) than sewage. That a pollution trivial in 


amount but specific in character is much more dangerous than a contami- 
nation gross in amount but non-specific in nature is obvious. It is also 
probable that a pollution trivial in amount but specific in character and 
of recent sort is more dangerous than a contamination gross in amount, 
specific in character, but of remote kind. ‘To put it tersely, the shorter the cir- 
cuit between the specifically diseased bowel and the mouth of the consumer of 
water or sheilfish, the more grave is the danger. The bacteriologist can do 
no-more than measure the degree of sewage ‘pollution, and hence, 
inferentially, the probable degree of potential danger to health. His B. coli 
results have a presumptive but certainly not a constant value in relation to 
disease. All waters yielding 10 B, coli per c.c. may be placed in the same 
class gua bacteriological facts, but it is not to be thought of that they all 
need be of the same class gua morbific effect. 


The water in the Bosham oyster pit (No. 10) contained no B. coli in 
1 c.c.; unfortunately no 10 c.c. culture was made. 
: ff 
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Section IJ. (Maps Nos. 2 and 34.) Appendix A.) 2 

As regards the Southwick and Shoreham samples reference should be )2ctevolosicll bx: 

made to Dr. Bulstrode’s report as under :— lated samples of 
Sea Water. 


2 Shoreham Harbour (Map No. 92), p.72. Southwick Oyster Layings and Storage Ponds, 
p. 73. 


It is obvious from Dr. Bulstrode’s report that the Southwick oyster 
ponds were formerly liable to serious pollution, and Dr. Newsholme also drew 
frequent attention to the same fact. 

As regards sample 12, it is interesting to note that within a few yards 
of the spot where the sample was collected some men were collecting 
mussels, but whether for bait or human consumption was uncertain. The 
sample contained 100 B. coli per cc. The water in Southwick Channel 
(No. 14) opposite the oyster ponds contained 10 B. coli per c.c. 

As regards the water in the oyster ponds, one sample (13) contained 
B. coli in 1 c.c. The other sample (15) yielded a negative result with Le.c.; 
unfortunately no 10 c.c. culture was made, as it was anticipated that 
B. coli would certainly be present in 1 ¢.c. 

Although in no way impugning the validity of Dr. Bulstrode’s and 
Dr. Newsholme’s conclusions, I am inclined to think that, despite the gross 
pollution of the River Adur, the river water must be greatly diluted with 
sea water before gaining access to the oyster ponds. 

Moreover, since Dr. Bulstrode’s report was written the drains which 
used to discharge close to the oyster ponds, have it is believed, been diverted. 


Section ITI. (Map No. 4.) 


The reference here to Dr. Bulstrede’s report is as follows :— 
The oyster fisheries of the Crouch and Roach Rivers (Map No. 2), pp. 33 to 36. 


Some idea of the nature of the polluting matters entering the Crouch 
Channel may be gathered from the results of the analyses of sampies Nos. 
18, 19, and 21, which contained 1,000, 100,000 and 100,000 B.-coli or coli- 
like microbes respectively pere.c. The beneficial effects of dilution are, 
however, shewn by the result of the analyses of Samples 17, 22 and 23. 
Samples 17 and 22 contained no coli-like microbes of any sort in 10 c.c. 
Sample 23, collected much nearer the Burnham sewage outfall works, con- 
tained B. coli in 10 ¢.c., but not in 1 c.c. 

As regards the River Roach, samples 25 and 26 contained no B. coli 
in 10 cc.; sample 24 contained coli-like microbes in 10 cc., but not in 
TG. ; , 

he foregoing results are, I think, in agreement with the conclusions of 
e O 5 oD ’ ) oe 
Dr. Bulstrode based on former accurate topographical survey of the localities 
in question. 

Further samples of water and also samples of oysters have been obtained 
from the Crouch and Roach rivers. These will be considered elsewhere (sce 
App. C.). 

Secrion IV. (Map No. 5.) 
The reference under this section to Dr. Bulstrode’s report is as 


follows :— 
The River Colne Oyster Fishery (Maps Nos. 4, 5 and 6), pp. 38 to 41. 


The Brightlingsea Creek sample (27) contained less (1 per c.c.) and the 
river Colne sample (28) relatively more (1 per c.c.) coli-like microbes than 
might be anticipated from Dr. Bulstrode’s report, and the local observations 
of the Commission. The coli-like microbe, however, derived from the latter 
sample gave no indol in broth culture and no clot in litmus milk. Further, 
the conditions have been altered since 1894. In 1894 the Brightlingsea crude 
sewage was discharged directly over the oysters. Now the effluent from the 
sewage works is supposed te be discharged on the ebb of the tide, and the 

iti he outfall is different. 
ae oa effluent (Ives’ patent) at Brightlingsea contained 100,000 B. coli 
perce. (Sample No. 31). The futility of treatment of this kind in removing the 
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Division VY. Objection to discharging sewage into estuaries in the neighbourhood of oyster 
Appendix A. layings is well exemplified by the foregoing result. 
Bacteriological Ex As regards the Pyfleet samples (29, 30 and 35) all contained B. coli in 


amination of  iso- 10 C.C. 
lated samples of 


Sea Water. In this connection Dr. Bulstrode says : 


“After a careful consideration of all the facts, and taking into account the set of the tides 
‘in the Colne, it appears to me that oysters laid down in the Pyfleet or stored in the pits on 
“Pe sewitt Island, are practically free from risk of pollution.” 


The bacteriological facts are not therefore in strict agreement with Dr. 
Bulstrode’s conclusions. For, although the foregoing three samples 
contained B. coli only in 10 ¢.c. of the water, certain. other samples both 
of water and oysters (see App. C.) subsequently obtained yielded results 
not quite in harmony with the topographical surroundings of the Pytleet 
Channel. 


Section V. (Map No. 5.) 


The referece here to Dr. Bulstrode’s report is as follows :— 
The Blackwater and Mersea Oyster Beds (Map No. 3), p. 36. 


. Two samples (32 and 33) were collected from the Strood Channel nearly 
He the Victory Inn. Neither contained coli-like microbes of any sort 
in 10 ¢ 

Scie 34 and 344 were collected from one of Mr. Bean’s oyster pits. 
Both contained coli-like microbes in 10 c.c. 

Samples of oysters and of water were subsequently obtained from the 
locality, but the results will be considered elsewhere in the report. (See 
App. C.) 


Section VI. (Map No. 3B.) 


Samples (51 to 59) were collected from the Teign river, because 
whelks. mussels, winkles, and cockles are to be found there in great 
-abundance. On page 89 of Dr. Bulstrode’s report will be found a 
reference to certain cases of enteric fever traced by Dr. F. Cecil Piggot, 
Medieal Officer for Teignmouth, in 1894, to the consumption of cockles 
or mussels obtained in proximity to the. outfall drain into the Teign river 
ot the Infectious Diseases Hospital. 

Two samples (51 and 53) contained B. coli in 10 c.c. 
Four samples (54, 56, 58 and 59) contained B. coli in 4/5 ¢.c. 
Three samples (52, 55 and 57) contained B. coli in.zdo ce. 

All the samples (excepting samples, 51, 53 and 59) contained the spores 

of B. enteritidis sporogenes in 1 ©.c. 


Section VII. (Map No. 6.) 


These six samples were kindly collected by Dr. C. W. T. E. Whitty. 
‘Lhe Wash at Hunstanton was chosen for the experiments, as in this region 
the amount of pollution of the sea water is almost negligible, and it was 
desired to ascertain whether in localities of this sort B. coli is absent or of 
rare occurrence. It is true that the Hunstanton sewage effluent, containing 
100,000 B.coli per c.c. (see 64, Section VIIT), is discharged into the sea 
near Hunstanton, But the volume of the effluent is too small to cause 
any serious or wide-spread pollution of the surrounding sea water. 

None of the six samples contained coli-like microbes of any sort in 
10 cc. 


Section VIII, (Map No. 6.) 
Pee 64 has already been referred to in the previous section. Sample 
60 was collected because some question had arisen of the possible’ pollution 
of the mussel pits in this locality. B. coli was. present in the pit-water in 
10 ¢.c. but not m I cc. 
7 
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©), Sample 61 was collected from one of the pools left by the tide and con- Division V. 
taining mussel beds, It was remotely possible that the Hunstanton sewage — Appendix A. 
outfall, although over a mile distant, might contaminate these beds. But no Bacteriological Ex- 
coli-lke microbes of any sort were present in 10 ¢.c teeadtithion rounccaen 

p Megane lated samples — of 
Sea Water, 








As regards Sample 63, this was collected because serious complaint had 
been made of the “ dumping down ” of sludge in this region. B. coli was absent 
from 1 ¢.c. of the sample, but the spores of B. enteritidis were present in +4, c.c. 

RPS. : wi die . mits ; ELT > 7 . », 
Probably this indicates the survival of the spores of this anaerobe after the 
extinction of the non-sporing B. coli. 


SECTION LX. 


These samples were collected from the shore at different states of the tide 
at Gullane (about five miles from North Berwick). The Firth of Forth is 
very wide at this point, and may be taken as representing nearly pure sea 
water. 

Five out of the six samples contained no coli-like microbes of any sort 

in 10 ¢.¢. The remaining sample contained B. coli (or a coli-like microbe) 
mle, ” | 


NECTION =X. 


The Ribble is an example of a: polluted river and.estuary. The samples 
were kindly collected by Dr. Fisher. It was at one time proposed to obtain 
samples from all the large estuaries round the English coast, but this project 
had to be abandoned under pressure of other work... It will/be noted that, 
_ whereas the high-water samples yielded satisfactory results, the low-water 

samples contained B. coli either in 4 or by ¢.c, Lhe importance of ob- 
taining samples of sca water and estuarial water at different states of the tide, is 
wlustrated by these results. 


4 sections XI. and XII. (Map No. 3a.) 

Samples 36, 1, and A contained no coli-like microbes of any sort in 10 
«.c., aS might have been anticipated from the localities whence they were 
derived. Nevertheless sample 36 yielded a’ seemingly positive, and 
sample 1 a query positive, result with the B. enteritidis: sporogenes test. 


Sample 16 (Section XIT.) contained coli-like microbes in +15 ¢.c. 


It was contemplated at one time that the sea water at a number of seaside 
resorts where bathing is customary, and where there is a possibility or proba- 
bility of sewage pollution, would be made the subject of bacteriological study. 
But pressure of other work rendered this impossible. 

Kixceptional cases apart, 1 think it will be considered that the 
bacteriological results are usually broadly parallel with the topographical 
surroundings of the places whence the samples were derived. When 
anomalous, or seemingly anomalous, results have been obtained, it should not 
too readily be assumed that in all such cases bacteriology is necessarily at 
fault. A seemingly aberrant result would seem to suggest the desirability of 
a revision or reconsideration of the conclusions based on topographical 
observations or to indicate a fresh inspection of the locality, lest the anomaly 
were more apparent than real. Upon the whole, as few bacteriologists would 
care to express an opinion on the examimation of chance samples, the 
foregoing results deserve to be considered, collectively as well as individually, 
before coming to any final decision as regards the practical value of the 
hacteriological examination of estuarial waters. 

Finally, with a view of rendering a general survey of all the results as 
regards B. coli comparatively easy, the samples have been grouped firrespec- 
tive of the biological attributes of the coli-like microbes) in separate 


Giieeete-10.6.0.; +,40. C.c pen cc pe OG LCC. LC... — Ol 
6; + 01 cc, — 001 cc; + 00l ce, — D001 ec. ; + 0001 c.c. ; 


— 00001 c.c.; + ‘00001 c.c.) as follows :— 
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Division \V. B. coli test.—Samples yielding a negative result with 10 ¢.c. of the 
Appendix A. sample. 

Bacteriological Ex- No. 

eens rs aaa 5. Gutner Creek, oyster pond. 

lated samples of : ; 

Sen Water. B. Solent, midway between Ryde and Southsea piers. 


17. Crouch River, 1 mile above Burnham. 

22. Crouch River, fattening beds at mouth of river. 

25. Roach River, Barling Creek, top of fishery. 

26. Roach River, storage pit at Poole Creek. 

32. Blackwater, Strood Channel, opposite Victory Inn. 


33. i is I 100 yards higher up. 
Hunstanton, high water, + mile from land. 
3 low ) ed ”? 
i. high ,, mile west of pier. 
9 low 9? 99 ” 9) 
. ie cs from sewage outfall. 
rn high ,, 1 mile from shore opposite sewage works; 


sea pool over mussel beds, 1 mile N.W. pier. 
The Wash, about 3 flood tide, near Roaring Middle. 
Firth of Forth at Gullane, shore sample. 


Ribble Estuary at Lytham, boat sample, high water. 

. North Sea, opposite Harwich, some miles out to sea. 

ip ,, off Flamboro’ Head, 5 miles out. 

. English Channel, midway between Newhaven and Dieppe. 


_ Su) Ss Ce 
rrRa OA UPHN SE NA aopehe 


B. coli test.—Samples yielding a positive result with 10 ¢.c., buc @ negative 
result with 1 c.c. of the sample. 


Langston Channel, flood tide near ferry. 

Solent Water, shore sample, opposite Grand Motel. 
North Saltern Creek, near mouth of Emsworth Channel. 
Langston Channel, flood tide near ferry. 

23. Crouch River, at Holliwell, 3 parts flood tide. 

24. Roach River, at White House fattening beds, high water. 
29. Pyfleet Channel, opposite packing house. 4% flood tide. 
30. Pyfleet oyster pit, No. 23, near packing house. 

35. Pyfleet Channel, head of channel, about high tide. 

34. West Mersea, Mr. Bean’s oyster pit. 


> moo we 


AAs ne 4 but mud stirred up. 
51. Teign River under Shaldon Bridge, 2 flood tide. 
ES eal 5, Opposite gas works, ? flood tide. 


60. Brancaster Staith, mussel pit. 
6. Firth of Forth, at Gullane, shore sample. 
1. Ribble estuary at Lytham, high water 1 mile from pier. 
o ” » 2 ” ” ” 2 9 ” ” 
10. Bosham, oyster pit. 
15. Southwick, one of Brazier’s oyster ponds, low water 
63. Mouth of Witham River, dredged sample of mud and wat>r. 


The last three samples yielded a negative result with 1 cc. of the 
sampie, but no 10 c.c. cultures were made. 


J 
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B. coli test.*—Samples yielding a positice result with 1 ¢.c., but a negative 
result with 5 ¢.c. (1 not 10 in 1 ¢.c.) 
No. 
6. Langston Channel, near high tide, near Hayling fishery. 
7. Emsworth longshore oyster pit (Kennet). 
11. Chichester Channel, Del Quay, about high water. 
13. Southwick, one of Brazier’s oyster ponds, low water. 
27. Brightlingsea Creek, over private layings, 2 hours flood. 
28. Colne Channel, extreme point of fishery, 2 to 3 hours flood, 


B. coli test —Samples yiclding a positive result with ,'5 ¢.c., but a negative 
result with tho ¢.c. (10 not 100 an 1 c.c.) 
No. 
8. Emsworth longshore oyster pit, Foster. 
14. Southwick Channel, opposite Brazier’s ponds, ; flood. 
20. Burnham, pile house, Gutter Creek. 
54. Teign River, between Combe Cellars and Shaldon Bridge, 2 flood. 


DOweiive ,, mussel bank above gas works, 2 ebb tide. 
ic, nak. , underneath Shaldon Bridge, iow water. 
Tne "55 ,, Opposite Devon trading wharf, low water. 
4. Ribble estuary at Lytham, off pier, low water. 
a 


16. Sea-water off Brighton, 300 yards east of Portobello outfall. 





B. coli test.—Samples yielding a positive result with +k ¢.¢., but a negative 
result with ro'g5 ¢.¢. (100 not 1,000 tn IL c.c.) 
No. 
9. Emsworth Channel 7 yards below sewer outfall, 4 flood tide. 
12. Shoreham Channel, just above Norfolk Bridge, near low tide. 
52. Teign River, about 2 miles above Shaldon Bridge by Combe Cellars, 
% flood tide. 
55. Teign River, between Combe Cellars and Shaldon Bridge, 2 ebb tide. 
ols, 5, Opposite gas works, low water. 


2. Ribble Estuary, at Lytham, } mile south of pier, low water. 


= 





B. coli test.— Samples yielding a positive result with +oyp ¢.¢., but a negative 
result with ,osoy 0-¢. (1,000 not 10,000 in 1 c.c.) 


No. 18. Burnham fine bed effiuent. 





B. coli test—Samples yielding a positive result with szobo5 6.¢., but a 
negative result with +opono CC. (10,000 not 100,000 tn 1 ¢.c.) 


No samples come under this category, but the heading is retained for 
the sake of uniformity. 





B. coli test.—Samples yielding a positive result with zooon ¢.¢. (at leust 
100,000 per c.c.) 
No. 
19. Burnham, combined effluent. 


21. Burnham, mixed effluent and sea water at sluice. 
31. Brightlingsea, tank effluent, Ives’ patent. 
64, Hunstanton sewage effluent, at outfall. 





#* According to the tentative standard of a negative result with 1 c.c. (see Division III), 
all the samples on the left-hand page would be passed, andall the samples on the right-hand page 
rejected bacteriologically. That is, if the numerical results, as regards B coli and coli-like 
microbes, be considered independently of the biological attributes of such microbes, 


Division V. 
Appendix A. 
Bacteriological Fx- 
amination of iso- 


lated samples of 
Sea Water. 
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No. 2. 
OLD SHOREHAM. | 


Diagramatic Drawing from Map No. 22 
(Dr. Bulstrode’s Report on Oyster Culture) 
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; ; Samples of Crouch oysters 
& water collected from 


Diagramatic Drawing from Map No. 2 oe a Teme 
(Dr. Bulstrode’s Report on Oyster Culture ) ‘ 
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Samples of Roach oysters 
& water collected from 
about here, (see app. C.) 
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No.5. 


Diagramatic Drawing from Map No. 4 
(Dr. Bulstrode’s Report on Oyster Culture) 


X = Drain or Sewer Outfall 
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APPENDIX B. 


Series of Experiments dealing with the Bacteriological Examination of Deep 


Sea Oysters and surface samples of Sea Water collected over the Oysters. 
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SURFACE SAMPLES OF DEEP SEA WATER. 
Division V. (See Map No. 6, Appendix A.) 





Appendix B. 





Bacteriological Ex. before considering the results of the bacteriological examination of the 
amination of Deep deep-sea oysters, it is of interest to discuss the results of the bacteriological 
Bee a are analysis of the water over these oysters. 
From Division ITT. of this report it will be seen that samples collected from 
the surface of deep sea water at a distance from land and remote from 
sewage pollution do not contain spores of B. enteritidis sporogenes in 10 
e.c., nor do they contain coli-like microbes of any sort even in 100 c.c. 


In the present instance the B. coli test was pushed still further, as large a 
volume as 1,000 ¢.c. being submitted to examination. 


Water from the neighbourhood of Blakeney Bell Buoy, 44 miles from land 


(Blakeney, Norfolk Coast, North Sea). 


In Experiment I. no 1,000 cc. cultures were made, but the result was 
negative as regards coli-like microbes when 100 c.c. of the water were used 
for cultural purposes (sce accompanying table.)~~ 


In Experiment IT. a negative result was obtained even when using for 
cultural purposes 1,000 ¢.c. of the water. 


In Experiment III. a microbe indistinguishable from typical B. coli, except 
as regard indol formation was isolated from 100 c.c. of the water. 


In Experiment IV. a microbe indistinguishable from typical B. coli except 
as regards indol formation and clotting of milk, was isolated from 1,000 c.c. 
of the water. 3 


None of the samples yieided a positive result with ‘the B. ‘enteritidis 
sporogenes test when using for cultural purposes 10 ¢.c. of the water, 


Water from the region of South Race Buoy, about 9 miles from land (Blakeney 
Norfolk Coast, North Sea). 


In Experiment I. no 1,000 c.c. culture was made, but no coli-like microbes 
were present in 100 c.c. of the water. 


The last three experiments (IL. III., IV.) yielded results of a most. satis- 
factory nature, inasmuch as no coli-like microbes were found to he present even 
when 1,000 c.c. of the water were submitied tv examination. 


None of the samples yielded a positive result with the B. enteritidis 
sporogenes test when using for cultural purposes 10 c.c. of the water. 


These results, taken in conjunction with those described in Division IIL, 
go to show that B. coli and spores of B. enteritidis sporogenes form no essential 
part of the bacterial flora at the surface of pure sea water. Indeed, certain 
of the experiments (II., IIT., and IV., South Race Buoy water) indicate that 
water from the open sea collected about 9 miles from the Norfolk coast may 
be at least one-hundred million times purer (qua bacteriological facts) than a 
sewage effluent of average quality ; from 10 to 100 times purer than Whatstable 
sea water; from 100 to 10,000 times purer than West Mersea sea water; from 
10 to 1,000 times purer than Crouch River water ; from 100 to 1,000 times purer 
than Roach River water; and from 1,000 to 10,000 times purer than Pyfleet 
water derived from the neighbourhood of the oyster layings in these localities 
respectivell/. 
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\ 
DEEP SHA OYSTERS (see accompanying table) ZXAMINED IN. THE  DivivionY, 
ROUTINE MANNER (see Addendum A. Helford and Penryn Report.) Appentix B. 
Bacteriological Ex-, 


Mumbles Oysters, unination oF Deep, 
Sea Oysters andyun-. 





A area 17 + > > TrKe SEEN Myer 4 E 5 ~ / . aes ) ad Se; @ 3 
_ The first sample of deep sea oysters was obtained from Mumbles, 34 miles ?°U%te! Sea Water, 
from shore, Bristol Channel.* 


The total number of coli-like ‘microbes was 100. per. oyster, On sub- 
culture the microbe isolated from the last dilution proved atypical, but. in 
the last-dilution-but-one a microbe was found | indistinguishable .from 
the typical B. coli, except that clotting of the milk cultures was. not 
well marked. From these oysters a microbe seemingly identical with 3B. 
prodigiosus was also isolated. 

As regards the B. enteritidis sporogenes test the number of spores was 
10 per oyster. | 

Not much significance is attached to this experiment, as the water in the 
Bristol Channel is known to be polluted. 


Blakeney Bell Buoy and, South Race Buoy Deep Sea Oysters. 
(See Map No. 6, Appendix A.) 
These oysters were collected 43 and about 9 miles respectively off 
Blakeney, Norfolk Coast, North Sea. 


—Sample I. contained 10 coli-like microbes per oyster, but none of the 
microbes isolated from this or the lower dilution were at all typical of B. coli 


Sample II. contained 1,000 coli-like microbes per oyster, but they were 
found-to possess practically none of the characters of typical B. coli. The 
eoli-like microbes isolated from the last-dilution-but-one were somewhat 
more typical in that they produced acid and gas in lactose peptone cultures. 


- Sample IIT. contained 10 coli-like microbes per oyster, but neither in the 
last nor in the next lower in the scale of dilutions were the microbes other 
than atypical. 


Sample IV. contained 100 coli-like microbes per oyster, but the coli-like 
microbes isolated from the last three dilutions yielding coli-like microbes 
were markedly atypical in character. 

None of the 18 coli-like microbes isolated from these samples of deep sea. 
oysters produced indol in broth cultures or clotting in milk cultures. = Only 
two (query three) produced gas in lactose peptone cultures. Half the coli- 
like microbes produced definite greenish-yellow fluorescence in neutral-red 
broth cultures. 
-—As regards the B. enteritidis sporogenes test all the samples contained 
less than 10 spores per oyster. 


Special Experiments with the Blakeney Bell Buoy and South Race Buoy 
Deep Sea Oysters. 
~ In the hope of finally elucidating the problem with regard to the 
distribution of B. coli and coli-like microbes in individual deep-sea oysters 
obtained from localities remote from all sewage pollution, a large number 
of additional experiments were made with the Blakeney Bell Buoy and 
South Race Buoy oysters. 


The following is a:description of these experiments :— 


EXPERIMENT I. 


The ten oysters used for this experiment were collected on October 14th 
1903, 44 miles from land and 1 mile south of the Blakeney Bell Buoy, from 
a depth of 114 fathoms, on the first quarter of the ebb tide. 

The exterior of the oyster shells having been cleaned in the manner 
described elsewhere, the oysters were laid so as to rest on their concave 
shells. An area of the plane shell: then uppermost was in each instance 








* No corresponding sample of water was obtained. 
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Division V. — mopped heavily with pure hydrochloric acid ; some time after the chemical 
AppendixB. action thus set up had entirely ceased, a sterile brace bit was used to bore a 
Bacteriological Ex- hole (8th-inch diameter) through the prepared area of shell, in order to gain 
amination of Deep access to the oyster body without separating the two valves of shell. The 
ea Oysters and uu- R 4 : ; ° oO 
polluted Sea Water. points of sterile curved scissors were then introduced through the opening 
and used to break up the oyster body, and thus to liberate the liquid con- 
tained within it. This liquid was withdrawn with a sterile 1 c.c. pipette and 
from one to five cubic centimetres of the liquid added to tubes of sterile bile 
salt broth. This procedure was carried through in examining each of the ten 
oysters. It was observed in each case that during the whole process and for 

some time after it was completed the shell valves adhered firmly together. 





A coli-like microbe was isolated from nine of the ten oysters (90 per 
cent.) by the gelatine plate method. 


The several microbes presented in pure culture the following reactions -— 





Amount | Gelatine Lactose *Neutral- Besth Litmus 
Oyster. | of liquid | “shake” peptone red broth aac milk 
in¢.c. | cultures. cultures. cultures. sie cultures. 





































































































A LO Gas N.L. | Slight acid, no gas.) Positive. | No indol. | Acid, no clot. 
B 2 ©.c. Gas N.L. | Bleached, very Positive. | No indol. Acid, no clot. 
slight gas. 
C 2.0.6 Gas N.L. Acid and gas. Positive. | No indol, || Bleached, and clot. 
(? atypical.) 
: i : Bleached, no clot. 
4 r Xf, ? 
D | 2 cc. | Gas N.L. | Acid and gas. | 4 positive. | No indol. (} atypical.) 
i | Dee; | Gas N.L. | No acid, no gas. | 3 positive. | No indol. | Acid, no clot. 
F 2.¢.¢ Gas N.L. Acid and gas. Positive...|’ No indols | Aes ene and clot. 
as (? atypical.) 
G | 4 cc Gas N.L. | Acid and gas. Positive. | No indol. | Hsachens no clot. 
(? atypical.) 
H 5 G.G, No coli-like microbes could be found. 
| 
I 5 ¢.c. Gas N.L. Acid and gas. Positive. | No indol. | Acid and clot. 
| | 
J 5.0.6. Gas N.L. | No acid no gas. | Positive. | No indol. | Acid and clot. 














N.L. indicates that no liquefaction of the gelatine in the “shake” cultures had occurred 
after lapse of one month. 


* « Positive” indicates the production of a greenish-yellow fluorescence in neutral-red broth. 


The microbes derived respectively from the oysters C. F. and I (30 per 
cent.) bore some resemblance, when submitted to the tests detailed, to the 
typical B. coli of the human intestine, but the resemblance did not extend 
so far as the formation of indol in broth cultures. | 


Considered separately, the behaviour of the isolated microbes to the several — 


tests employed was as follows :-— 


Lactose Peptone Test (48 hours at 37° C.) | rihwonghs 


Five oysters (50 per cent.) yielded each a microbe which produced both 
acid and gas in this medium. Omitting oyster H., the remaining four 
oysters (40 per cent.) yielded microbes behaving atypically in this medium. 

J 








t 
> 
. 
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Neutral-red Broth Test (48 hours at 37° C.) Division V. 


Seven oysters (70 per cent.) yielded microbes which produced greenish- Appendix B. 
yellow fluorescence in neutral-red broth ; two oysters (20 per cent.) yielded - atemgarnes 
. . . q . . A 
microbes in which the power to produce the characteristic colour was not Sea Oysters and un- 


marked. polluted Sea Water. 


Indol in Broth Cultures (5 days at 37° C.) 


None of the microbes isolated produced indoi under the above 
conditions. 


LIntmus Milk Test (5 days at 37°C.) 

Four oysters (40 per cent.) yielded microbes which in addition to 
producing acidity or a bleached appearance in milk, caused clotting of the 
medium ; three oysters (30 per cent.) yielded microbes which caused the 


production of acid in, but failed to clot, milk; two oysters (20 per cent.) 
yielded microbes which behaved altogether atypically in this medium. 


Gas Test. 
The production of gas in gelatine “shake” cultures and the non- 
liquefaction of the medium, in the case of pure cultures of each of the 


microbes isolated, established the claim of the 9 microbes to be regarded as 
“ eoli-like.” 








EXPERIMENT II. 

The ten oysters (A, B, C, D, E, F, G, H, I, J) used for this experiment 
were collected on November 3rd 1903 one mile south of the Blakeney 
Bell Buoy, in 113 fathoms of water at half flood tide, The oysters were 
tested on November 5th. 

The procedure was precisely the same as that detailed in Experiment I. 

of this series, except that a strong sterile bent wire was used instead of the 
sterile curved scissors to break up the oyster body in each instance. 
—The cultures were made much as before by adding from each oyster from 1 to 
10 cc. of liquid to tubes of sterile bile salt broth. No one of the ten 
cultures yielded coli-like microbes. The actual amount of liquid added to 
the culture tubes from each of the ten oysters A, B, C, D, E, F, G, H, I, J 
was 10, 10, 7, 1, 1, 10, 9, 10, 2 cc. respectively. 

This result was unexpected in view of the results obtained in experiment 
1. so further experiments were instituted. 


EXPERIMENT III. 


_. The oysters used for this experiment were five of the Blakeney oysters 
(A, B, C, D, E), belonging to the same batch as those used for the foregoing 
experiment, and five oysters (f, G, H, I, J), collected on November 3rd 
1903 12 miles north-east of the South Race Buoy, in 103 fathoms of 
water, at the last quarter of the ebb tide. 


The procedure was precisely the same as in Experiment I. of this series, 
Sterile curved scissors being again used in each instance to break up the 
oyster body. 

No one of the ten oysters, however, yielded coli-like microbes. The 
actual amount of liquor added to the culture tubes from each of the ten 
eee O, DE, F, G, Hy, Je Was ra Gie2. TOL b Ae toe 740, 
5 _C.¢c., respectively. 


EXPERIMENT LY. 


On November 7th 1903 two oysters (A and B), from the neighbourhood 
of the Blakeney Bell Buoy, and two oysters (C and D), from the neighbour- 
hood of the South Race Buoy, belonging, respectively, to the same 
consignments as the oysters used for Experiment IIL, were cleansed 
~ exteriorly and opened with the precautions described elsewhere ; each oyster, 
however, had its convex shell removed, and was left resting on its plane 
shell. A strong sterile platinum loop was then used to obtain access in each 
instance to the oysters stomach, from which approximately ;'5 c.c. of 
liquid was abstracted by means of a sterile pipette, and added to a tube 
of sterile bile salt broth. However, in no case could coli-like microbes be 
isolated from the stomach contents of any one of the four oysters. 
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Division V. EXPERIMENT V. 

Appendix B. RETIN, 
wc Eat On November 8th 1903 the procedure of Experiment IV. was repeated 
Bacteriological Ex- 


cian dGeutalalees with two Blakeney. oysters, belonging to the same consignment as 

Sea Oysters andun- Experiments IT., II, and IV. (collected November 3rd). 

polluted Sea Water 0-1 (415) cc. of the stomach contents of each oyster was added to a 
separate tube containing sterile bile salt broth, which, however, on incuba- 
tion yielded no coli-like microbes. It now became evident (notwithstanding 
the results obtained in Experiment I.), that in deep sea oysters B. coli may 
be either absent or, at all events, seldom detectable. 


EXPERIMENT VI. 


The oysters used for this experiment. were five in number, and were 
collected on November 17th 1903 one mile south by east of the Blakeney 
Bell Buoy, in 114 fathoms at half ebb tide. The oysters were tested on 
November 18th. 

The preliminary procedure was the same as in Experiment I. of this 
series, an area of the plane surface of each oyster shell being mopped with 
hydrochloric acid, which was, however, after some time wiped off with a 
sterile cloth: The sterile brace bit was used as before to obtain access. to 
the oyster body, which was broken up with a strong sterile bent wire in the 
manner before described. Sst, 

From the liquid withdrawn from each oyster three tubes of sterile bile salt. 
broth were inoculated. With a sterile 1 c.c. pipette (1) 1 cc. of liquid: was. 
withdrawn and added to a tube of bile salt broth; (2) 2 cc. of the liquid 
were withdrawn and added to a second tube ; (3) the pipette was used. to 
add the residual amount of liquid from the oyster to a third tube of the 
same medium. | 

The behaviour in pure culture of the microbes isolated from these 
primary cultures is shown in the following table :-— 








~ 
| 
| 















































Amount Gelatine Lactose | *Neutral- Litmus 
Oyster. | of Liquid | ‘“shake” Peptone | red Broth Bae Milk 
in ¢.¢. Cultures. | Cultures. _ Cultures. ’ Cultures. 
| ree 
Ih 9 No coli-like microbes could be found. 
A 2 6c. No coli-like microbes could be found. 
8 6.6. | Gas N.L. | Acid, slight gas. | Negative. | No indol. | Acid, no clot. 
TER Gas S.L. | No acid, no gas. | Negative. | No indol. | No acid, no clot. 
B 2 ce. No coli-like microbes could be found. 
3 @.c. Gas 8.L. | No acid, no gas. | 4 positive. | No indol. | No acid, no clot. 
| 
1 ©.c. | 
C 2}.€.G, No coli-like microbes could be found 
3 €.C. | | 
1 ce, | 
D 2 c.¢ | No coli-like microbes could be found. 
9’ c.¢ 
1 ¢@e 
Be Ns Beco No coli-like microbes could be found. 
| D.C 











*. Positive ” indicates the production of a greenish-yellow fluorescence in neutral-red broth. 
Negative” indicates that this change did not occur. 

N.L. signifies no liquefacticn of gelatine within 1 month. 

S.L. signifies slow liquefaction of gelatine within 1 month. 


| 
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It is obvious from the foregoing table that the microbes isolated bore Division vy. 


hardly any resemblance to typical B. coli. | Apoondia fe 
: cae » Bacteriological Ex- 
Only two of the five oysters (40 per cent.) yielded coli-like microbes. amination of Deep 


Sea Oysters and un- 
polluted Sea Water. 


EXPERIMENT VII. 


On November 18th the procedure of Experiment VI. was repeated with 
five oysters collected on November 17th, 1} mile north-east of the South 
Race Buoy, in 105 fathoms at the last quarter of the ebb. 


___A coli-like microbe was isolated from 10 ¢.c. of the liquid derived from 
one of these oysters (E). Noneof the other oysters (A, B, C, D), yielded 
any coli-like microbes. The amount of liquid added to the culture media 
from oysters A, B, C, D, was as follows : | 





A—-1, 2 and 8 ce. 
BI; '2 and 3°e.e: 
C1? and 3'ae 
D—1, 2and 6 c.c. 


~~The microbe isolated from oyster E yielded in pure culture the following 
responses to certain tests :— ay 











. | ; i 
Amount Gelatine | Lactose | *Neutral-red | | Litmus 
of Liquid | “Shake” Peptone | Broth _ Broth Culture. | | Milk 
Im C.¢. Culture. Culture. | Culture. | | Culture. 
| | | 
10 ee. Gas. t Acid and gas. 4 positive. Indol. __ Acid, slight clot. 
| 











* « Positive ” indicates the production of a greenish-yellow fluorescence in neutral-red broth. 


+ No liquefaction of gelatine within one month. 


This microbe bears a great resemblance in its behaviour to the tests 
detiiled to typical B. coli, but the growth in red broth of the microbe 
isolated and its reluctance to clot milk shewed that it was not identical with 


the classic type. 


In this experiment only one (20 per cent.) of the oysters could be 
considered to contain coli-like microbes. | 


EXPERIMENT VIII. 


The five oysters used for this experiment belonged to the series from 
Blakeney collected November 17th 1903 (sce Experiment VI). 


The procedure was the same as in Experiment VI., except that corrosive 
sublimate solution 1 in 500 was applied instead of hydrochloric acid to the 
exterior of the plane shell. Before applying the sterile brace bit, the germi- 
cidal solution was wiped off with a sterile cloth. 
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aa Hort 8 A coli-like microbe isolated from Oyster B., exhibited in pure culture 
Appendix B. the following characters :— 
Bacteriological Ex- 


















































tion of D ge | ' 
ire: Sy i Amount | Gelatine Lactose *Neutral- Heh | Litmus 
polluted Sea Water. Oyster. | of Liquid | ‘‘Shake” Peptone ved Broth Gislwree | Milk 
in ¢.¢. Cultures Cultures. Cultures. “ | Cultures. 
| | 
| 1 ae | 
A 2 8.6, ’ No coli-like microbes could be found. 
| 3 c.c | 
RB / lee. \ No coli-like microbes could be found. 
2°¢:c. [ 
| | Indalaun 
i. : ae ndo ' 4 
3 ee. Gas j Bleached, no gas. | Positive. | (feeble). | Alkali. 
| 1 ae. 
C | 2. ¢.c. No coli-like microbes could be found. 
| 5 ec 
1 ce. 
D 2 cc. No coli-like microbes could be found. 
8 «ce 
1 ee. 
E 2 ce. ’ No coli-like microbes could be found. 
3 ec 

















* “ Positive ” indicates the production of a greenish-yellow fluorescence in neutral-red broth. 


+ No liquefaction of gelatine within one month. 


Only one oyster (20 per cent.) yielded a coli-like microbe, and this microbe 
with regard to the lactose peptone and litmus milk tests obviously departed 
far from the standard of classical B. coli. S 


EXPERIMENT IX. 


The five oysters (A, B, C, D, E) used for this experiment belonged to the 
series from South Race Buoy collected November 17th 1903. 


The procedure was the same as in Experiment VI., except that corrosive 
sublimate solution 1 in 500 was applied instead of hydrochloric acid to the — 
exterior of the plane shell. Before applying the sterile brace bit, the germi- 
cidal solution was wiped off with a sterile cloth. 


t 


The amount of liquor abstracted from oysters A, B, C, D, E, and added to’ 
suitable culture media was as follows :—- | 


A—1 C.c. 1 ce. haps 65 
B—1 ¢.c. Se wi 

C—1l'ee. SF cre) Ce: 
D—1 c.e. 2 Cues kOe ee 
E——1 .¢.¢. PONE od 6.¢.¢. 
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The result was totally negative as regards the presence of coli-hke microbes _ Division Y,. 
of any sort. That is, a total of 57 cc. of liquor derived from 5 oysters Appendix’ B. 


contained no coli-like microbes. Bacteriological Ex- 
amination of Deep 
Sea Oysters and un- 
polluted Sea Water, 








EXPERIMENT °X. 


The five oysters (A, B, C, D, E) used for this experiment belonged to 
the series from Blakeney collected on November 17th 1903. 


The procedure was the same as in Experiment VI., except that instead of 
the hydrochloric acid a little absolute alcohol was poured on to the exterior 
of the plane shell. This was immediately set on fire and allowed to burn 
itself out.* 


The results were as follows :— 








Amount Gelatine | 












































| ; \ 
| Lactose | Neutral- | Broth Litmus 
Oyster. | of Liquor | ‘‘ shake ” | Peptone red Broth | Cul he ie | Milk 
In -6.6. Cultures. | Cultures. Cultures. | | Cultures. 
a SSE Ee | ‘ H } eiaete 
A | Lec No coli-like microbes could be found. 
lig.c | 
B | 2ee. ‘ No coli-like microbes could be found. 
Dane 6c | 
| om en | 
1 ee. yas. N.L. | Acid, no gas. ee | No indol. | Acid, no clot, 
| 
C oer Ty : ee Te a ee ee Baer cea 
Rt ag No coli-like microbes could be found. 
lee: 
D | 2¢e.c. |) No coli-like microbes could be found. 
Wrage tee ‘ 
1 Ge4 | 
K rR: | y No coli-like microbes could be found. 
Soro | | 








N.L. signifies no liquefaction of gelatine within 1 month. 


It will be seen that only one oyster yielded a coli-like microbe, and the 
biological attributes of this microbe were of such a feeble character that its 
relationship to B. coli cannot conceivably be other than remote. 


EXPERIMENT XI. 


The five oysters.(A, B, C, D, E) used for this experiment belonged to the 
series from the South Race Buoy collected on November 17th 1903. 





* The heat generated by the burning alcohol would produce no appreciable effect on the 
shell contents of the oysters. The oysters themselves remained tightly closed for a considerable 
time after the experiment had been completed. 
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Division V. 


Appendix B. 





Bacteriological Ex- 
amination’ of Deep 
Sea Oysters and un- 
polluted Sea Water. 
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The procedure was the same as in Experiment X., absolute alcohol being 
used for sterilising the outside of the shell. 


The results were as follows :— 


























Amount Gelatine | Lactose Neutral- Beach Litmus 
Oyster, | of Liquor | ‘ Shake” Peptone red Broth Cult Milk 
inv.c. | Cultures. | Cultures. Cultures. deve: Cultures. 
| | 

1 ¢.c. 

A 2 ce. No coli-like microbes could be found. 
4 C.C. 
1 ce 

B 2 c.¢ No coli-like microbes could be found. 
5 6.¢ 

| axe No coli-like microbes could be found. 
ies ©) 
2 C.C. | : : 
Gas. N.L. | Acid, no gas. § Negative. | No indol. Acid, no clot. 

1 ee 

D 2 ©.¢. ' No coli-like microbes could be found. 
5 ¢.c 
1 Ge 

J 2 ¢.¢ No coli-like microbes could be found. 
: HNEZC 








, N.L. signifies no liquefaction of gelatine within 1 month. 


§ “Negative” indicates that no greenish yellow fluorescence was produced. 


It will be seeu that only one oyster yielded a coli-like microbe, and that 
the biological attributes of this microbe were of such a feeble character that 
its relationship to B. coli cannot conceivably be other than remote. _ 


CONCLUSIONS. 


Judging these experiments as a whole, the conclusion seems inevitable that 
in deep sea oysters derived from deep sea water remote from sewage pollution 
B. coli and coli-like microbes and also the spores of B enteritidis sporogenes 
are either absent or, at all events, seldom detectable. The same is true of 
the surface water over such oysters, : 


It is nevertheless true that in shallow water near the shore around our 
English coast in situations practically available and well suited for the 
growth and fattening of high class oysters, it may be and indeed would seem 
to be impossible to obtain similar bacteriological results. 


Yet it is necessary to start with a basis, and the basis in the present 
instance is that B. coli and B. enteritidis sporogenes seemingly form no 
essential part of the bacterial flora of pure sea water, and that they have no 
part in the economy of the oyster. 


J 


I am greatly indebted to Mr. Herbert Donnison, Chief Inspector, Eastern Division V. 
Sea Fisheries District, for the trouble which he has taken in arranging for Appendix B.} 
the collection and prompt transmission of samples of water and deep sea Bacteriological Ex- 

1G ' : Wi nati 7 4 3 amination of Deep 
oysters. Without his willing co-operation and ready help, these experiments Sen, Ovetors aan 
co uld not have been carried out. polluted Sea Water. 
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Division Y. TaBLE showing the Results of the Bacteriological Examina 
Appendix B. 


Bacteriological Ex- if 
amination of Deep 
Sea Oysters and un- 
polluted Sea Water. 











RAORTp 5 Number of B. Coli (or gas-forming coli-like 
DESCRIPTION OF THE SAMPLE. riierobes’ Galette! 








Yime of Collection. | 1 | 10 | 100} 1,000 | 10,060 | 100,00 


No. |-——— |. —---—-— Other Details. 1,000 | 100 | 10 


p SGe fGeGe |e 1 | D101) 001 | oer ieee 
| C.C. |.C.C, |€.€. | C.C, C26.) 1k GC: 
| 








Tide. | Day. Month. | Year. 
| | 


| | 
| | 

















Ist Z | 30 9) 1903, Water from the open - 
flood. | sea (Norfolk Coast, | 

i North Sea). Collect- | | | 
ed off Blakeney Bell | | 
Buoy S. by E. 1 | | | 
mile, 1] f.ithoms, 44 | | 
miles from land. | | 
(See map.) | | | 


ist 4 14.4 40 . | Water from the open 
ebb, sea (Norfolk Coast, 
North Sea). Collect- | 

ed 1 mile Seuth of | at 
Blakeney Bell Buoy, : | . 


iI. 








| 
114 fathoms. | 
1. tabi yes 11 , | Water from the open Sa ui tes 
flood. | sea (Norfolk Coast, | 
North Sea). Collect | | | Characters of coli from lower 
ed 1 mile south of | | dilution. 
Blakeney Bell Buoy, 
114 fathoms. 


{tv 





Halt Iyer ,» | Water from the open | + = | 
ebb. | sea (Norfolk Coast, | | | : 
| | North Sea.) Collect- | | 

| ed S. by E., 1 mile | | 

from Blakeney Bell 
Buoy. 

















flood. | | sea (Norfolk Coast, 
| | North Sea). Collect- 
| ed 14 miles N.E. 

| of South Race Buoy, 
| | 10 fathoms, about 
| 9 miles from land. 
(See map.) 





Half U4 AG ie Onna 3 | Water from the open ~ 
ebb, | | sea (Norfolk Coast, 
North Sea). Collect- 
ed 14 miles North of 


South Race Buoy, 








103 fathoms. 


il | ,,. | Water from the open) - 


| | 
U1.) Last 4 | | 
ebb. | | sea (Norfolk Coast, | 


(Su) 





North Sea). Collect- | 
ed 14 miles N.E. of 
South Race Buoy, 
103 fathoms. 





Se 
i Half | 30 bec ool | 1903. | Water from the open - 
if. 

IV. 


Last 4) 17 1] 


Water from the open - 
ebb. 


: sea (Norfolk Coast, | 

North Sea). Colleet- 

| , ed 14 miles N.E. of | 
| | South Race Buoy, 

| 104 fathoms. | 


t 
{4 
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on of Surface Samples of Deep Sea Water. 


Chief Biological Characters of the strain of B. Coli present 
in the number specified in Col. 2, 


‘ 
= 








(a) Acidity. 

Gas. Indol (b) Clot. pace pace ass 
yelatine Broth (Litmus Pemwous _broth. 
shake” | (Ore Bienes area | ha ee 
ultures, 5d ip. tures,5days| Ge gk rae aie 
4 hours 2 Gays & at 37° C.) and gas, 4 uorescence, 

20° C 37° C.) hours at 48 hours at 
4 37° C. ae! 

(2) (5) 

+N.L. ~ + + + + 
+N.L. = oe a a 4 
+N. L. -_ + _— + + 
.L. signi- 

s no lique- 
ction, one 
month. 

















= 


4, 


B. Enteritidis Sporogenes Test. 


Number of spores of B. enteritidis 
sporogenes (Klein’s “ enteritidis 
change” in anerobic milk cul- 
tures). Cultures heated to 
80° C. for 10 minutes. 





REMARKS. 











l 10 | 100} 1,000 | 10,000! 100,000 
reenish- | | 
1 | ‘lL | 01} -001 | 0001 | -00001 
€.C. 1 CoG. fC.6. | C.a: (CALC C.c. 











Negative 10 e.c. 





Negative 10 ¢.c. 





| 


Negative 10 c.c. 





Negative 10 c.e. 














| | 
| i 
| Negative 10 c.c. | 


| 


| 
. | 
Negative 10 ¢.¢. 











Negative 10 c.c. 








| 


be) 


| Liamiaah | 
fre oni 
| 


| Negative 10 e.c. | 
} { 








| 





All the samples 
were collected 
about 44 miles 
from land. 


They were all 
surface water 
samples. 


N.B. — Water 
Sample No. 
L, from 
Blakeney 
Bell Buoy, 
corresponds 
with No. L., 
Blakeney 
Bell Buoy 
oysters. 





All the samples 
were collected 
about 9 miles 
from land. 


| All were sur- 
face water 
samples. 


| N.B. — Water 
| Samples Nos. 
dati and. 
Ill., from 
South Race 
Buoy, corre- 
spond with 
oyster Nos. 
and 
., of South 
Race Buoy. 
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DESCRIPTION OF THE SAMPLE. 


Other Details. 








TABLE showing the Results of | 


Number of B. Coli (or gas-forming co. 


like microbes) in 1 ¢.c. per Oyster 
(average of 10 Oysters). 


1 10 100 | 1,000; 10,000 | 100 
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I. lst 4 flood 


Il. 


Itt. 





LVS 











18 


30 


30 


14 


3 





10 


ll 





1903 


1903 


1903 


1903 


1903 








Oysters from deep water, 34 
miles from shore (Mumbles, 
Bristol Channel). 


Deep sea oysters collected from 
near Blakeney Bell Buoy, 
S. by E., 1 mile, 11 fathoms, 
44 miles from Norfolk coast 
(Blakeney, North Sea). 


Deep sea oysters collected 1} 


miles N.E. of South Race 
Buoy (off Norfolk coast, North 
Sea), 10 fathoms, about 9 miles 
from land. 


Deep sea oysters collected 14 
miles north of South Race | 


Bouy (off Norfolk coast, North 
Sea), 104 fathoms, about 9 
miles from land. 


Deep sea oysters collected 14 


miles N.E. of South Race 
Buoy (off Norfolk coast, North 
Sea), 103 fathoms, about 9 
miles from land. 
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{ Characters of coli from lower dilution 
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Characters of coli from lower dilution. 
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Characters of coli from lower dilution. 





Characters of coli from next to last diluti 
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Ditto, last dilution but two. 
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a 4. 5. Barter rioe 
B. Enteritidis Sporogenes Test. Sen ( Osntenana te 
Spores of B. enteritidis sporogenes 
Chief Biological Characters of the strain of B. Coli iKlein’s “ enteritidis ofan > in polluted Sea Water. 
present in the number specified in Col. 2. anerobic milk cultures) per Oyster 
average of 10 Oysters). Cultures 
heated to 80° C. for 10 minutes. 
| 
ea) REMARKS. 
ats Neutral- | 
’ airy ae Laetose | red broth | 
tine ove (Litmus milk ee gular | 
Bee | (Brot Galtunes, odays| “CCUm | t= green: | 
cultures, t 37° C + = acid jish-yellow| 1 10 100 | 1,000 |10,000 ' 100,000 
i 5 days at # ‘) and gas, | fluores- 
C ) 37°C.) |_—————————__| 48 hours | cence, 48 | | 
: at 37° C..| hours at . 
(a) (6) 37°C, | 
| | | 
L. - a: = - = | es = | Volume of 
L. a5 + of + 4 | . | | oysters = 130 ¢ 
(slight) | | | 
N.L - + - be, Goris He | 
| Less than 10. Negative 10 csc.) Volume of 10 
N.L = ae = - | 4- | | oyster: = 225 ¢.c, 
N.L - + —- slight acid | + | | 
ot pas: «|| 
N.L = + a ~ | §- 
{ 
. | | | 
N.L. = + a || = | : 
| Less than 10. (Negative 10 c.c.) Volume of 10 
N.L. - + - - | | | oysters = 260 c.c. 
| | 
N.L - ae ~ a | ~ | 
N.L. = + Sane a3 = 
| | Ghee | 
N.L. - a ~ + | Lessthan 10. (Negative 10 c.c.) Volume of 10 
| | | | oysters = 330 c.c. 
| | | 
N.L. = | = i | az | ii | | | | | 
| nee 1s 
NLL. = ae | 
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i le | | : | | oysters = 220 c.c. 
-N.L. = ypica = | | 
aN Li. = ais | ES & : | | 
-N.L. - PO. | Le a3 . | 
slight | | . | 
-N.L. - =" = | + | | | ae — No. Bs 
| | | / | akeney Bell 
ONL. = a | # | a | Buoy oysters, 
signi- | | | | | | | corresponds with 
ne | | | . | No. I, Blakeney 
efac- | | | Bell Buoy water 
-one / | | sample. Nos. II., 
th. - | | | Ll. and [V.,South 
signi | | | Race Buoy oysters, 
slow | | | | correspond with 
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APPENDIX C. 


Results of the Bacteriological Examination of Samples of Whitstable, 
West Mersea, Crouch, Roach, and Pyfleet oysters and corresponding 


samples of water. 
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APPENDIX C. 


The results of the bacteriological examination of samples of Whitstable, 
West Mersea,Crouch,Roach,and Pyfleet oysters,and of corresponding samples 
of water, are shewn in the accompanying tables.* 200 oysters were examined 
altogether, in four separate batches of ten oysters from each of the foregoing 
five: localities. Twenty corresponding samples of water collected over the 
layings were examined altogether; four from each of the above-named five 
localities. 

The Whitstable and Pyfleet oysters are known all over the world, and the 
West Mersea, Crouch and Roach oysters are probably no whit inferior in 
quality. Nooutbreak of enteric fever has ever, it is believed, been traced 
to the consumption of oysters from these layings. At the great annual 
Colchester oyster feast, tens of thousands of Pyfleet oysters are consumed in 
one day. The general topographical surroundings of these oyster layings 
have been either unconditionally approved or the layings considered so far 
removed from recent sewage pollution as to be practically safe. These practical 
considerations should be borne in mind in scrutinising the results of the 
bacteriological examinations. The West Mersea, Crouch, Roach and Pyfleet 
layings have been personally inspected by the Commissioners. 


WHITSTABLE LAYINGS, + 


On page 76 of his report on oyster culture in relation to disease, Dr. 
Bulstrode, in judging the liability of the Whitstable oyster layings to sewage 
pollution, says§ :-— 

“‘ As regards the layings themselves, they lie out at sea; the Pollard layings are over 
1 mile to about 2 miles from the sewer outfalls, the Ham layings are about 34 miles 
away ; and they must, it seems to me, be regarded as practically free from liability to 
contamination with Whitstable sewage. The sludge from the London Sewage Works is 
deposited in Barrow Deeps, distant some 9 or 10 miles from these layings.” 


WEST MERSEA LAYINGS.+ 


As regards the West Mersea oyster layings, it is of advantage to quote 
from pages 37 and 38 of Dr. Bulstrode’s report as follows :— 


‘“‘ The main polluting agency of the Blackwater is the sewage of Maldon, a town with 
a population, at the last (1891) census, of 5,397. The sewage is conducted some distance 
outside of the town, and is held up during high water in sto1age tanks, the only treat- 
ment to which it is subjected being a coarse screening. The sewage, after screening, 
is discharged into a creek on the marshes, and eventually finds its way into the Black- 
water at a point some 12 miles distant from its mouth, near Mersea Island. 

At Heybridge, opposite Maldon, a large portion of the sewage of Heybridge passes 
into a creek, which shortly afterwards joins the Blackwater. At one point along this 
creek are a number of privies discharging direct on to the foreshore ****, At 
Heybridge Basin, a small group of houses discharges sewage direct into the Black- 
water. 

The village of Tollesbury discharges its slop and storm water (excrement is disposed 
of chiefly by pails and privies) by means of two outfalls. The larger of these two 
empties itself on to the marshes, and some of the sewage in all probability finds its way, 
after a sinuous course, into Woodroffe Creek, a tributary of Tollesbury Fleet. In 
Woodroffe Creek there are no oysters laid down. At the time of my visit to this 
outfall, when I was accompanied by Dr. Thresh, the County Medical Officer of Health, 
but little sewage was escaping from it, and it was not possible to trace the sewage by 
the naked eye, even as far as the commencement of Woodroffe Creek. It is, however, 
possible—indeed, probable—that after heavy rain the flushing of the sewer might 
tend to the sewage being visible in the water of the creek for a considerable 
distance. 

The sewage discharged at the secondand smaller outfall passes first into a catch-pit, where 
some of the suspended matter is intercepted, and the remainder discharges at once 
into a ditch distant about 1 mile from Old Hall Creek, another tributary of Tollesbury 
Creek. 

The only other pollution to be here recorded is at West Mersea, where a drain from some 
20 houses discharges on to the foreshore just landward of the ‘ Victory ” public-house, 
and some 43 yards distant from some storage pits belonging to some private oyster 
merchant. ‘This pollution I consider to be the most serious, from the standpoint of the 
oysters, of those I have here referred to. 











* The places whence the samples of water and oysters were derived are shewn in the maps 
contained in Appendix A. 

+ The places whence the samples of water and oysters were derived are shewn on maps 
(Maps No. 1A. and No. 5) accompanying Appendix A. 

§ It is not to be inferred that in each instance local conditions have remained unchanged 
since Dr. Bulstrode’s visit. 
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* * * * * as regards the River Blackwater west of Thurslett Creek, no sewage dis- Division V. 


charges into it at a point less than 10 miles distant from the nearest fattening beds of Appendix C. 
the Tollesbury and Mersea Oyster Company, while some of the sewer outfalls are at a — 
greater distance than this. It will be observed, too, that the fattening beds here Bacteriological 
referred to are outside the channel of the estuary. Having regard to the circumstance er atan t 
that 11 miles of river intervenes between the Maldon aud Heybridge outfalls and the A Yersca Cocca 
fattening beds in the channel and creeks of the Blackwater, and the fact that the Roach and Pyfleet 
estuary, in the neighbourhood of the fattening beds, is nearly two miles across at high Oysters and 

tide, it would appear that danger of sewage pollution of the oysters on these beds cannot Wt! 

be other than very remote. And the same may be said of oysters in pits hereabouts, 

with the exception of those stored in the pits near the “Victory” at West Mersea, to 

which I have specially referred.” 


The oysters obtained in this investigation were from the private layings of 
Mr. Bean. Mr. Bean has, I understand, re-laid his oysters in the seemingly 
safe position indicated on the map shewn in this volume. This procedure 
probably removes the slight element of risk which may have arisen in the past 
from the fact that a small volume of slop water is discharged into the large 
volume of water in the Strood Channel in the neighbourhood of where the 
oysters were previously laid down. Mr. Bean’s layings would now seem to 
come into the category, from the topographical point of view, of one of the 
purest layings around our coasts for the growth and fattening of oysters. 


ROACH AND CROUCH LAYINGS* 


As regards the Roach and Crouch Rivers, it is necessary to point out that 
since Dr. Bulstrode’s report was written the Crouch oysters have been laid 
down to fatten at Holliwell Point, that is in a locality far removed from the 
contaminating influence of the Burnham sewage effluent outfall. § 

Liability to sewage pollution in this region is thus described by Dr. 
Bulstrode on pages 34, 35 and 36 of his report. 


Crouch Layings. 


“ As regards sewage disposal in the River Crouch, the sewage of Burnham is 
conducted to certain works situated on the side of the river at a point distant about 
half a mile eastward of the village. At these works the original intention appears to 
have been to have subjected the sewage to subsidence and upward filtration through 
gravel. it seems, however, that the filtering material being of- but small extent, 
frequently became blocked, and in order to facilitate disposal of the sewage the filtra- 
tion was dispensed with, and the sewage after a very indifferent screening, and a mere 
apology for subsidence, was led direct to the outfall. At this outfall, situated about a 
mile distant from Burnham, the sewage is discharged into a small creek leading directly 
into the Crouch. The sewers of Burnham are, I understand, flushed at least twice 
weekly, and at these times the “effluent ” passing away from the works shows no signs 
of the effect of subsidence or of any other treatment. I visited these sewage works 
just after the contents of the flushing tanks had—so I had been informed—been 
liberated, and found that the “ effluent” leaving the works was conspicuously thick and 
offensive. On walking to the outiall Ifound the sewage discharged still in the same 
condition, and that the sides of the creek at low tide were coated for some distance 
with thick black deposit. On my return I again examined the works, and during the 
interval the ‘effluent ” had certainly become much clearer. Obviously, however, the 
treatment to which the sewage of Burnham was being subjected at the time of my 
visit was of an imperfect character, and for purposes of purification of but little value. 
* * * * the effluent discharges near to certain private layings, but about 24 miles 
from the fattening beds of the Burnham Oyster Company. This is the main pollution 
of the River Crouch. Looked at in relation to the whole river, the volume of pollution 
is perhaps not a very serious matter, but the proximity of the outfall to the private 
layings referred to would appear compromising to the oysters there situated, while the 
fattening beds of the Burnham Oyster Company, though, as stated, 24 miles eastward 
of the outfall, cannot be regarded as altogether free from risks of contamination by the 
Burnham sewage. 

The risks to which the storage pits of the Company are liable are but small, as any 
water taken into them would be received on the flood tide, when the amount of sewage 
in the river must be quite infinitesimal. 

Were this source of pollution removed by the adoption of proper means of purifica- 
tion of the sewage at Burnham sewage works, I should see no reason for regarding the 
oysters taken from the River Crouch, or from the pits abutting upon it, as otherwise 
than free from risk of sewage contamination, though obviously no oysters should be laid 
down close to the outfall of the effiuent. 





* The places whence the samples of water and oysters were derived are shewn in the map 
(Map No. 2) accompanying Appendix A. 

§ The results of the Bacteriological analysis of the Burnham effluent are shewn in 
Appendix A. 


6225. HH 2 


Division V. 





Appendix C, 





jacteriological 
Examination of 
Whitstable, West 
Mersea, Crouch, 
Roach and Pyfleet 
Oysters and 
Waters. 


230 


N.B.—-I am able to record that, owing to the energetic action of Dr. Thresh, who was 
one of the first medical officers of health in the country to call attention to the risks of 
contamination of oysters by sewage, the Maldon Rural District Council have since the 
date of my visit, taken the steps which Dr. Thresh deemed necessary to purify this 
effluent.” 


ROACH LAYINGS. 


“ The River Roach and the creeks connected with it, such as Yokefleet, Potton and 
Paglesham, traverse a country which is almost uninhabited, and there can be no question 
whatever that the majority of the oyster layings hereabouts are practically free from 
sewage contamination. Over the whole area referred to, the only pollution is that of the 
effluent from the Rochford sewage. Rochford is a town of about !,100 inhabitants, the 
sewage from which is conducted to a settling tank situated just outside its inhabited 
area. In this tank the sewage is subjected in some degree to sedimentation and. 
screenage, but although probably some good results from this process in times when but 
little storm water is entering the sewers, it would seem that after heavy rains the 
whole volume must pass through the tank at such a rate as to afford but little time for 
any improvement to take place ; the ‘‘ effluent ” from the tank discharges to the Roach. 


At intervals some carbolic powder is sprinkled on the surface of the liquid in the tanks, 
and possibly the process may possess some deodorising value; the tank is emptied of its 
solid contents about twice yearly. 


There is room for considerable improvement in the treatment of the Rochford 
sewage. 


It should be pointed out that the outfall of this effluent is a long distance above the 
point at which any marketable oysters are laid down. I am informed, in fact, that 
perhaps with one small exception, there are no marketable oysters laid down in the 
Roach nearer Rochford than East End, over four miles distant from the outfall, while 
the fattening beds of the Roach River Oyster Company are fully seven miles distant. 


Considered generally, the oyster layings in the River Roach and in the numerous 
creeks connected with it are to be regarded as free from serious risk of sewage con- 
tamination ; in fact, were steps taken to improve the condition of the Rochford effluent, 
oysters hereabouts might practically be considered as in this sense secure. Indeed, in a 
thickly-populated country such as England, it would be difficult to find many more suit- 
able places for oyster culture, from the view point of freedom from pollution, than the 
creeks abutting upon the Crouch and the Roach Rivers.” 


PYFLEET LAYINGS+ 


As regards the liability of the Pyfleet layings to sewage pollution, Dr. 
Bulstrode, on page 40 of his report, says :— 


Colchester, with a population of 34,559 at the last (1891) census, discharges its effluent 
into the river, after treatment with lime and sulphate of alumina, at a point 1? miles below 
Colchester East Bridge, where the river is at low tide of but very small dimensions. 
This is five miles from the nearest oyster, layings, and six miles from the mouth of 
the Pyfleet. The method of sewage treatment at Colchester seemed to be carefully 
carried out at the time of my visit, and to be such as to reduce enormously the 
number of organisms originally present in the sewage. At the village of howhedge, — 
distant about 14 miles below the Colchester outfall, are several small drains dis- 
charging into the Colne, and at Wivenhoe, a small place about a quarter of a mile 
seaward of Rowhedge, and on the opposite side of the river, are also other drains 
discharging on to the foreshore. 


At Brightlingsea, with a population considerably over 3,000, the untreated sewage} of 
that place passes into Brightlingsea Creek ; but this creek is separated by the whole 
width of the estuary of the Colne from the Pyfleet, where the Company’s fattening beds 
are situated. Into the Pyfleet itself no drains whatever discharge. 


After a careful consideration of all the facts, and taking account of the set of the tides 
in the Colne, it appears to me that oysters laid down in the Pyfleet or stored in the pits 
on Peewit Island, are practically free from risk of pollution. Provided, therefore, that 
all oysters prior to consumption are laid down for a sufficient period on the fattening 
grounds of the Pyfleet, there is probably no reason to suspect the wholesomeness of Colne 
Fishery oysters, but it seems to me very undesirable that oysters should be despatched 
from market direct from the bed of the River Colne. 

There are certain layings in Geetong’s Creek to the north of the Pyfleet, which belong 
to a private oyster company, and the same remarks, as regards sewage pollution, would 
apply to them as to those in the Pyfleet. 





+ The places whence the samples of water and oysters were derived are shewn in the map 
(Map No. 5) accompanying Appendix A. 

t The conditions are now improved, but an analysis of the tank effluent (Ives patent) yielded 
very unsatisfactory results (see Appendix A). 
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equally to the West Mersea, Whitstable, and Pyfleet layings. He Bacteriologicar 
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many more suitable places for oyster culture, from ‘the view point of freedom from Roach and Pyfleet 


pollution, than the creeks abutting upon the Crouch and the Roach Rivers.’ oa and 
acters 


It is evident from this and the foregoing quotations that Dr. Bulstrode 
regarded all these layings as reasonably safe for oyster culture on the 
basis of his topographical observations governed and controlled by his 
experience as an epidemiologist. 

It is necessary to make this point clear, lest the bacteriological facts about 
to be described be wrongly interpreted. The greatest care has been exercised 
in this report not to impugn any locality solely on the basis of ascertained 
bacteriological facts. It were better, perhaps, to disregard the biological data 
altogether, than to place under the ban of suspicion, localities eminently 
well suited for the culture of high class oysters, and among the purest 
practically available around our English shores. Oysters from these layings, 
despite the bacteriological facts, have seemingly never yet given rise to 
epidemic disease, and the number of these far-famed oysters consumed 
annually must indeed be enormous. 

It remains, of course, to be seen how far the bacteriological results now 
to be submitted may, when interpreted in a quantitative as well as a quali- 
tative sense, throw light on the problem, 

It will be of advantage, in the first place, to consider the bacteriological 
condition of the water over these oyster layings. 








WHITSTABLE. 
B. colt test. 


Three out of the four samples contained coli-like microbes in 10 c.c., but 
not in 1c.c. One sample contained coli-like microbes in 100 c.c., but not in 
10 ce. | 

All the samples would have been passed according to the standard of a 
negative result with 1 c.c. 

‘As regards the biological attributes of the coli-like microbes, all the 
samples contained completely typical B. coli (on the basis of the tests 
employed) either in 100 cc. or 10 cc. 


B. enteritidis sporogenes test. 


Three out of the four samples yielded a negative result when 10 cc. of 
the water were used for cultural purposes. ‘The remaining sample yielded 
a positive result with 10 c.c., but a negative result with 1 c.c. 

Three out of the four samples would have passed according to the standard 
of a negative result with 10 c.c. 


Remarks. 


The results on the whole were satisfactory. It is true that all the samples 
of water contained B. coli, but in such small proportions that few bacterio- 
logists would press objection to water of this class. 


WEST MERSEA. 
B. coli test. 


The results were seemingly to some extent anomalous. Two samples 
contained coli-like microbes in 10 c.c.; one sample gave a Hosikike result 
with 1 c.c., and the remaining caren a positive result with 4, ec. Thus, 
two out of the four samples would have been condemned according to the 
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foregoing standard. As regards the biological attributes of the coli-lke 
microbes, all the samples contained microbes indistinguishable as regards 
the tests employed from the B. coli of the human intestine in 100, 
10 or 1 cc. of the water. 


B. enteritidis sporogenes test. 


All the samples yielded a negative result with 10 c.c., and therefore all of 
them passed the tentative standard set up for this test. 


Remarks. 


It is difficult to pronounce a bacteriological judgment in this case. The fact 
that, whereas two out of the four samples were objectionable on the B. coli 
test, none of the four samples were rejected by the B. enteritidis sporogenes 
test, would suggest that, on the whole, a tentatively favourable opinion should 
be expressed. 


RIVER CROUCH. 
B. coli test. 


Here again the results were variable. Coli-like microbes were 
isolated from 100 ¢c.c. in two samples, from 10 c.c. in one sample and from 
1 cc. in the remaining sample. Thus, one out of the four samples was 
liable to objection. As regards the biological attributes of the coli-like 
microbes, it may be said that, as regards the tests employed, the micro- 
organisms on which the above numerical statement is based were indis- 
tinguishable from the typical B. coli of the human intestine. 


B. enteritidis sporogenes test. 


All the samples yielded a negative result when using 10 c.c. for cultural 


purposes, hence all the samples were passed according to the tentative 


standard adopted. 


RIVER ROACH. 


B. coli test 


Coli-like microbes were present in two samples in 1 c.c., and in the 
other two samples in 10 c.c. Thus two out of the four samples were open 
to obiection apart from a consideration of the biological characters of the 
microves in question. As regards this point, both of the samples tentatively 
condemned contained in 1 ¢.c. microbes which, as regards the tests employed, 
were indistinguishable from the B. coli of the human intestine. 


B, enteritidis sporogenes test. 


All four samples yielded a negative result when 10 cc. were used 
for cultural purposes. Hence all four samples passed according to the 
tentative standard adopted. ) 


PYFLHET WATER. 
B. coli test. 


Coli-like microbes were present in three samples in +4 c.c., and in 
one sampleinicc. As regards the biological attributes of the coli-like 
microbes, all the samples contained microbes indistinguishable as regards 
the tests employed from the B. coli of the human intestine in 1 c.c. or 5 cc. 


B. enteritidis sporogenes test. 


One sample yielded a positive result when using, for cultural purposes, 
1 c.c. and another sample gave a positive result with 10 c.c. The remaining 
two samples yielded negative results with 10 c.c. 

Thus two out of the four samples were objectionable on the basis of the 
tentative standard adopted. 
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Summarising these results, the following tabular statement is of interest:— Dito 
° . . 4 bs ‘ ! 3 aX di Cc. 

Number of coli-like microbes considered independently of their biological ~?? AE 
attributes. Bacteriological 








[Tentative standard, none in 1 c.c. ] 


Examination of 
Whitstable, West 
Mersea, Crouch, 
Roach and Pyfleet 





























Oysters and 
— + 100 c.c. + 10 ce. + lce. + 45 ©. Waters. 
Whitstable water 1 sample. 3 samples. — -- 
West Mersea water - 2 samples. 1 sample. 1 sample. 
Crouch River - 2 samples. 1 sample. 1 sample. — 
Roach River - — 2 samples. 2 samples. — 
Pyfleet water - — -— 1 sample. 3 samples. 
B. enteritidis sporogenes test :— 
[Tentative standard, negative result 10 cc. | 

-— Negative 10 c.c. + 10 ce. + lce. 
Whitstable water - - - - 3 samples. 1 sample. — 
West Mersea water - - - - 4 samples, a2 a 
Crouch River - - - - 4 samples. = ee 
Roach River -~— - - - - 4 samples. ees es 
Pyfleet water - - & - - 2 samples. i sample. 1 sample. 











——— 


Tt is of advantage to summarise the B. coli results according to a method 
suggested in the Helford and Penryn report (Division IV.) This particular 
method is based on the arbitrary conception that a coli-like microbe, to be 
considered typical, must fulfil at least three out of the four positive tests em- 
ployed in the investigation.* Further, when a sample of water contained say in 
1 c.c. coli- like microbes which failed to yield positive results with three out of 
the four tests the results are divided by ten. But if in such sample the 
water contained only atypical coli-like microbes in the 10 cc. culture aso, 
then the results are divided by one hundred. That is to say, the gross result. 
as regards coli-like microbes would be + 1c.c., but the net result in the 
light of this arbitrary modification would be + 100 ce. 


Number of B. coli based on the foregoing interpretation of the results. 


[Tentative standard, none in 1 c.c.| 














Water. + 100 c.c. + 10 ce. “Pn Ge, | + ay G.C. 
Whitstable - 3 samples. 1 sample. Se | aus 
West Mersea_ - 1 sample. 1 sample. 2 samples. | mee 
Crouch - - 2 samples. 1 sample. 1 sample. | ee 
Roach - 1 sample. 1 sample. 2 samples. i. 
Pyfleet - - — — 3 samples. 1 sample. 











For the purposes of a broad estimate of how the foregoing tentative 
standards would affect the question, it may be of advantage to consider all 





* Acid clotting of milk cultures ; greenish-yellow fluorescence in neutral-red broth cultures ; 


acid and gas in lactose peptone cultures ; indol in broth cultures. 








Whitstable, West 
Roach and Pyfleet 
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the four experiments from each of the five places together, for the reason 
that none of these oyster layings would be pronounced by the topographist 
as other than safe. In other words, the results will be considered in the 
hight of the bacteriological examination of 20 samples of water from one or 
another pure or reasonably pure locality. 


Number of coli-like microbes considered independently of their biological 
attributes. 


[Tentative standard, none in 1 cc. | 











+ 100 c.c. - + 10 ce. + 1 ce. | + 75 @.0. 
15 per cent. | 40 per cent. 25 per eent. | 20 per cent. 





According to the above tentative standard (none in 1 c.c.), 45 per cent. of 
the samples would have been objected to, and 55 per cent. would have passed. 
To lower this standard would, it is feared, inevitably result in the passing of 
some waters which from the topographist’s point of view would be condemned. 


Number of B colt based on insistence that the microbes should yield positive 
resulis with at least 3 out of the 4 tests (see foregoing explanation) to be 
accepted as typical 





| 
+ 100 c.c. + 10 ce. | + 1 ae. + 5 Ge. 





35 per cent. 





20 per cent, | 40 per cent. 5 per cent. 











According to the above standard 45 per cent. of the samples would still 
be objected to and 55 per cent. be passed. 


B. enteritidis sporogenes test. 


[Tentative standard, negative result 10 c.c. | 





Negative 10 c.c. + 10 ce. pe aia gL 














85 per cent. | 10 per cent. 5 percent. * 








According to the above standard (negative result 10¢.c.) 15 per cent. of the 
samples would have been rejected, and 85 per cent. would have passed. 


The problem of the bacteriology of the oysters has next to be considered. 


WHITSTABLE OYSTERS. 
B. colt test. 


In one sample the number of coli-like microbes was 100 per oyster. The 
remaining three samples contained coli-like microbes in the proportion of 
10 per oyster. 

As regards the biological attributes of the coliJike microbes :— 

Sample I. contained, in the last-but-one dilution, microbes indistinguishable 
on the basis of the tests employed (except as regards the indol test), from the 
typical B. coli of the human intestine. 

In Sample II. the coli-like microbes were completely typical with regard 
to the tests employed. 

As regards Sample III., the coli-like microbes in the last © dilution 
eorresponded, in their biological attributes, to those found in Sample I. In 
the last-but-one dilution the results were, to the tests detailed, in all 
respects, positive. 


f 


a Se ee ee a 
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In respect of Sample IV., a completely typical B. coli (on the basis of the 
“tests ene was isolated from the last dilution yielding coli-like 
microbes. . 


B. enteritidis sporogenes test. 


Three samples contained 100 spores of this anaerobe per oyster. The 
remaining sample contained 10 spores. 

The Whitstable oysters seemed, on the basis of this test, to be less pure 
than the West Mersea, Crouch, Roach, and Pyfleet oysters. Possibly this 
result may have to do with the discharge of London sewage into the 
Thames at Barking and Crossness, and London sewage sludge into the 
Barrow Deep. It is true that the results (see Division I. of this Report) 
show that the bacteriological condition of the Thames at the Chapman Light- 
house, and of the sea water in the Barrow Deep, is, under the circumstances, 
remarkably satisfactory. Nevertheless, it is conceivable that the resistant 
spores of this anaerobe persist in the mud of the Thames estuary, and are 
widespread, remaining as evidence of remote sewage contamination. 


WEST MERSEA OYSTERS. 
B. colt test. 


In one sample the number of coli-like niicrobes was 1,000; in two samples 
100 ; and in one sample 10 per oyster. ; 

As regards the biological attributes of the coli-like microbes :— 

Sample I. contained in the last dilution-but-one microbes indistinguishable 
(except as regards indol formation) on the basis of the tests employed 
from the typical B. coli of the human intestine. The coli-like microbes 
-characteristic of the last dilution were less typical. 

Sample IL. yielded results, similar to Sample I., except that the coli- 
like microbe characteristic of the last dilution were even more atypical. 

As regards Sample III., a microbe indistinguishable, with regard to all the 
tests, from typical B. coli was isolated from the last dilution. 

Sample IV. contained atypical coli-like microbes in the last dilution. 

In the dilutions next and next-but-one to the last yielding coli-like microbes, 
-some of the bacteria were typical, except as regards indol formation. 
In the dilution next-but-two to the last microbes were. isolated which 
-could not, on the basis of the tests employed, be distinguished from the 
typical B. coli of the human intestine. On the whole it would seem as if 
the coli-like microbes found in the West Mersea oysters were often some- 
~what atypical in character. 


_B. enteritidis sporogenes test: 


One sample contained 10; the remaining three samples contained less 
than ten spores of B. enteritidis sporogenes per oyster. 


CROUGH OYSTERS. 
_B. cole test. 


One sample contained 1,000; two samples 100; and one sample 10 coli- 
_like microbes per oyster. ’ ! 
As regards the.biological attributes of the coli-like microbes:— 
Sample IV. contained an apparently completely typical B. coli in the 
last dilution yielding coli-like microbes. ve 
In all the other samples, the coli-like microbes isolated from the last dilution 
yielding coli-like microbes failed in more than one respect. Nevertheless, in 
the case of samples II. and III. apparently completely typical B, coli were 
isolated from the dilution next to the last yielding coli-like microbes. As 
regards Sample I., none of the coli-like microbes isolated were seemingly 
‘nearly related to typical B. coli. 
Lie 
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Bacteriological 
Examination of 
Whitstable, West 
Mersea, Crouch, 
Roach and Pyfleet 
Oysters and 
Waters. 


B. enteritidis sporogenes test. 


The results were less satisfactory than in the case of the West Mersea 


oysters. One sample contained 100, and the remaining three samples 10” 


spores of B. enteritidis sporogenes per oyster. 


ROACH OYSTERS. 
B. colt test. 


All four samples contained 100 coli-like microbes per oyster. 
As regards the biological characters of the coli-like microbes + — 


Sample IV. contained completely typical B. coli (on the basis of all the- 


tests) in the last dilution yielding coli-like microbes. 
Samples I., II., and III. contained some completely typical B. coli (on 


the basis of all the tests) in the dilution next to the last yielding coli-- 


like microbes. 


LB. enteritidis sporogenes test. 


Two samples contained 10, and the remaining two samples less than 10° 


spores of B. enteritidis sporogenes per oyster. 


PY FILE EAIOLS TERS. 
B. coli test. 


One sample contained 1,000, and the remaining three samples contained - 


100 coli-like microbes per oyster. 
As regards the biological attributes of the coli-like microbes :—Samples 


I, I., and III., each contained completely typical B. coli, on the basis of 


the tests employed, in the last dilution, yielding coli-like microbes. 
Sample IV. also contained completely typical B. coli, except as regards 


indol formation, in the last dilution yielding coli-like microbes. From the. 


dilution next to the last microbes were isolated which could not be dis- 


tinguished, as regards the tests employed, from the typical B. coli of the - 


Hien intestine. 


The coli-like microbes isolated from the Pyfleet oysters were seemingly © 
more often typical of the classical B. coli than the coli-like microbes isolated — 


from the Whitstable, West Mersea, Crouch, and Roach oysters. 


B. enteritidis sporogenes test, 


Three samples contained 10, and one less than 10 spores of B. enteritidis . 


sporogenes per oyster. 


Summarising these results the following tabular statement is of 


interest :-— 


Number of coli-like microbes considered independently of thew biolagical 


attributes :-— 


[Tentative standards :—less than 1,000 (lenient standard); less than 100 : 


(stringent standard) per oyster. | 














———. 10 per Oyster. | 100 per Oyster. | 1,000 per Oyster. 
ee aot = 
Whitstable oysters - - - - 3 samples. 1 sample. | } —- 
West Mersea oysters . : - 1 sample. 2 samples. 1 sample. 
Crouch oysters : - - - 1 sample. 2 samples. 1 sample. 
Roach oysters - : - - - — 4 samples. — 
Pydeet oysters - - - 4) — 3 samples. 1 sample. 








es ee ee ae 


B. enteritidis sporogenes test. 


[Tentative standards :—less than 100 spores (lenient standard); less than 
10 spores (stringent standard) per oyster. | 











os | Puck Sane | 10 per Oyster. 100 per Oyster. 
Whitstable oysters - - - - — 1 sample. 3 samples. 
West Mersea oysters - - - 3 samples. 1 sample. — 
Crouch oysters - - - — 3 samples. 1 sample. 
Roach oysters - bersy * - : 2 samples. 2 samples. — 
Pyfleet oysters - . : - 1 sample. 3 samples. ~~ 

















It is of advantage to summarise the B. coli results according to a method 
suggested in the Helford and Penryn report (Division IV.) This method is 
based on the arbitrary assumption that a coli-like microbe, to be considered 
typical, must react positively to at /cast three out of the four tests employec 
in the investigation.* When none of the coli-like microbes representative 
of the last dilution yielding coli-like microbes fulfil these requirements 
the numerical B. coli results are divided by ten. Further, if in the dilution 
next to the last yielding coli-like microbes, none of the microbes isolated 
gave a positive result with three out of the four tests the initial numerical 
results are divided by one hundred. 


Number of B. coli based on the foregoing interpretation of the results. 


[Tentative standards :—less than 1,000 (lenient standard); less than 100 
(stringent standard) per oyster. | 














a5 | 1 per Oyster | 10 per Oyster | 100 per Oyster | 1,000 per Oyster 
Whitstable oysters - _ 4 samples — ane 
West Mersea oysters - - — 3 samples 1 sample ne 
Crouch oysters - - - 1 sample 2 samples 1 sample ut 
Roach oysters - - . — 3 samples 1 sample | a 
Pyfleet oysters - : zu — — 3 samples | 1 sample 











For the purposes of a broad estimate of how the foregoing tentative 
standards would affect the question, it may be of advantage to consider 
together all the four experiments from each of the five places, as none of these 
oyster layings would be pronounced by the topographist as other than safe. 

in other words, the results will be considered in the light of the bacterio- 
logical examination of 200 oysters in twenty batches of 10 oysters each from 
one or another pure or reasonably pure laying. 


Number of coli-like microbes considered independently of ther 
; biological attributes. 





| 1,000 per Oyster. 


1 per Oyster. 10 per Oyster. | 100 per Oyster. 








ee 60 per cent. 15 per cent. 


: use te 
/ 25 per cent. 
: 





According to the lenient standard (less than 1,000 per oyster) 15 per cent. 
of the oysters would have been objected to and 85 per cent. would have 
been passed. 


* Acid clotting of milk cultures ; greenish-yellow fluorescence in neutral-red broth cultures ; 
acid and gas in lactose peptone cultures ; indol in broth cultures. 
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According to the stringent standard (less than 100 per oyster) 75 per 
cent. of the oysters would have been rejected and 25 per cent. would 
have been passed. 


Nuwnber of B. coli bised on insistence that the microbes should yield positive 
results with at least three out of the four tesis (see foregoing explanation) 
to be accepted as typical. 





7 sie 
1 per Oyster. | 10 per Oyster. 100 per Oyster. | 1,000 per Oyster. 








5 per cent. | 60 per cent. 


| 
| 
| 
| 
| 
| | 


30 per cent. | 5 per cent. 





According to the lenient standard (less than 1,000 per oyster), 5 per cent 
would have been rejected and 95 per cent, would have passed. 

According to the stringent standard (less than 100 per oyster) 35 per cent 
would have been rejected and 65 per cent would have passed. 


B. Enteritidis Sporogenes Test. 





Less than 10 per Oyster. | 10 per Oyster. | 100 per Oyster. 





| 
30 per cent. 50 per cent. | 20 per cent. 





According to the lenient standard (less than 100 spores per oyster), 20 per 
cent. of the oysters would have been rejected and 80 per cent. would 
have passed. 

According to the stringent standard (less than 10 spores per oyster), 70 per 
cent. of the oysters would have been rejected and 30 per cent. would 
have passed. 

If the Whitstable, West Mersea, Crouch, Roach ‘and Pyfleet layings are 
to be accepted as pure on topographical erounds, * it is obvious that the adop- 
tion of the foregoing stringent standards would be uncalled for. The lenient 
-tandards for the B. coli and B. enteritidis sporogenes tests work out fairly 
in accord with topographical indications, but the question arises whether 
the application of these lenient standards to oysters derived from layings 
polluted with traces of sewage of recent and therefore presumably specially 
dangerous sort would always suffice to bring about rejection of such 
oysters. 








* It must, dou course, ie understood that throughout this Report no personal responsibility 
is incurred for topographical expressions of opinion as regards the purity or otherwise of oyster 
layings. The rule has been to quote the statements of the highest authority on the subject and 


for the purposes of comparison with the bacteriological results to accept his dictum as if it were 
final. 


TABLE pea the Results of the Bacteriological Examination of Whitstable Oysters 
ne App. A., Map No. 14.) 
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TABLE showing the Results of the Bacteriological Examination 





= 


1. 2. 


Number of B. Coli (or gas-forming coli-like 
DESCRIPTION OF THE SAMPLE, microbes in 1 ¢.c.) hie Oyster (average 
of ten Oysters.) 








Time of Collection. 


ING) hse eee ee Other Details. 1 10 | 106 | 1,000 | 10,000 | 100,000 








Tide. | Day. | Month.| Year. 





I. High 10 10 1903 | Whitstable oysters, collected 
2 miles out, 3 fathoms. 


“fF - 





Characters of coli from a dilution. 


Il. High 5 11 3 Whitstable oysters, collected + - 


2 miles out, 4 fathoms. 
Characters of coli from uo. dilution. 


UL High 10 ll = Whitstable oysters, collected + = 


2 miles out. 


Characters of coli from oe dilution. 





IV. High 17 ll “ Whitstable oysters, gathered in 
4 fathoms. 








Characters of coli from 40. dilution. 





ee NS a SS SSR pa EO ———— 














eps 
10 


signifies the last dilution-but-one yielding coli-like microbes. 


24) 


ot Whitstable Oysters (see App. A. Map No. 14). 


3: 


Chief biological characters of the strain of B. Coli 
present in the number specified in Col. 2. 


Gas 
(Gelatine 
** shake ” 
cultures, 

. 24 hours 
lat 20° C.). 


(a) + N.L. 
(6) + N.L. 
(c) + N.L. 


N.L. signi- 

fies no lique- 

faction, one 
month. 





Indol. 
(Broth 
cultures, 
5 days at 
37° C.). 








(a) Acidity. 
(b) Clot. 


(Litmus milk 
cultures, 5 days 





at 37° C.). 

(a) (6) 
a & 
+ + 
+ + 
+ + 
+ + 
+ + 
od les 
+ + 
= + 
" Ss 
+ ~ 
# + 
+ + 
+ 4 
+ + 
+ 4 











Lactose 
peptone 
medium 
+ = acid 
and gas, 
48 hours 
at 37° C. 

+ 

+ 

+ 

+ 

+ 

+. 

+ 

a 

+ 

+ 

+ 

ar 

+ 

+ 


Neutral- 
red broth 
cultures 
+ =green- 
ish-yellow 
fluor- 
escenee, 48 
hours at 
Siancs 


a 


+ 


+ + + + + 





=f 


+ 





+ 


ae 





(average of 10 Oysters). 


1 


4, 


B. Enteritidis Sporogenes Test. 
Number of spores of B. enteritidis 
Sporogenes (Klein’s “ enteritis change ” 
in anerobic milk cultures) per Oyster 
Cultures 
heated to 80° C. for 10 minutes. 


10 








100 


1,000 





10,000. 














100,000 





rr SSS 





REMARES, 


10 oysters = 120 c.c. 


10 oysters = 135:¢.c. 


10 oysters = 120 c.c. 


10 oysters = 140c.c.. 


N.B.—Oysters Nos. 
L, IL, II, and IV., 
correspond with 
Water Sample 
moss Lal STL 
and LV. 
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TaBLE showing the Results of the Bacteriological Examination 





1 2. 











Number of B. coli (or gas-forming 


DESCRIPTION OF THE SAMPLE coli-like microbes) in 1 ¢.c. per Oyster 
(average of ten Oysters). 


Time of Collection. 


No. |p ee eee Other Details. 1 10 100 ; 1,000; 10,000 ; 100,000 


Tide. | Day. | Month.| Year. 




















ve 4 leomy eur {os Pe) te epee het ane a) Ot ght tt 
I. | 2 hours’ 14 10 1903 | West Mersea oysters from ah ss 
flood Bean’s Beds, Mersea Fleet, 
4 mile above Inn, opposite Characters of coli from £2- dilution. 
Mersea Sailing Club. 200 ae 
yards out, 10 feet of water. 
II. High 22 10 a Mersea Fleet oysters, 200 yards + - 
out, 3 fathoms. ae 
Characters of coli from mah dilution. 
III. High 24 11 3 West Mersea ‘oysters, from - 
Bean’s Beds, 15 feet of water. 
Characters of coli from uo. dilution. 
IV. 


Bean’s Beds, 1 fathom, only 


about 60 yards pete channel. Characters of coli from =P dilution. 
i0 





L.D. 
Ditto. oa dilution. 





L.D. 
Ditto. 1,000 dilution. 





Low 27 11 ; West Mersea oysters, from + - 








Es signifies the last dilution-but-one yielding coli-like microbes. 
oa signifies the last dilution-but-two yielding coli-like microbes. 
a signifies the last dilution-but-three yielding coli-like microbes. 


—_— aw —<_« — — 
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of West Mersea Oysters (see App. A., Map No. 5). 





Chief biological characters of the strain of B. coli 
present in the number specified in Col. 2. 


3. 





Gas. 
(Gelatine 
“shake” 
‘cultures. 
24 hours 
i 20° Cy) 


+ N.L. 
ree Nas 


+ N.L,. 
+ N.L. 
(a) + N.L. 
(b) + N.L. 
(a) + N.L. 
(b) + N.L. 
(c) + N.L. 
+ N.L. 
(a) + N.L. 
(b) + N.L. 
(c) + N.L. 
(a) + N.L. 
(b) + N.L. 
(c) + N.L. 
(a) + N.L. 
(b) + N.L. 
(ec) + N.L. 





. signi- 
fies no 
lique f ac- 
tion, one 
month. 





Indol. 
(Broth 
cultures, 
5 days at 
37° C.) 


+ 


+ 


(a) Acidity, 


(6) Clot. 


(Litmus milk 
cultures, 5 days 











at 37° C.) 
) (0) 
a x 
ze + 
ei 44 
+ + 
ia 2 
+ + 
a pe 
+ + 
+ re 
s ie 
> + 
e 
+ os 
4. 2 
+ + 
i L 
+ + 
ig 
ig 





Lactose 
peptone 
medium 
+= acid 
and gas, 
48 hours 
at 37° C, 


4. | 5. 
b. Enteritidis Sporogenes Test. 
Number of spores of B. enteritidis 
sperogenes (Klein’s “enteritis change” 
in anzerobic milk cultures) per Oyster 
(average of 10 Oysters). Cultures 
heated to 80° C. for 10 minutes. 












































REMARKS. 
Neutral- 
red broth 
cultures 
+ = green- 
ish-yellow] 1 10 100 ; 1,000} 10,000} 100,000 
fluor- 
escence, 48 
hours at 
37° C. 
a+ + oe 10 oysters—160 ¢.c. 
+. { . 
is Less than 10 per oyster. 10 oysters—130 c.c. 
4 | 
(?)+ Less than 10 per oyster. 10 oysters—140 c.c. 
' | 
f 
+ ‘ 
+ 
an i 
- Less than 10 per oyster. 10 oyaters—180 C.C. 
N.B. --OysterNos. deg 
II., IIL. and IV., 
= correspond with 
water sample Nos. 
= Bese Lk, Hi. ., and 
IV. 
+ : 
ol 
-|- i 
+ 
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TABLE showing the Results of the Bacteriological Examination 





DESCRIPTION OF THE SAMPLE. 


Time of Collection. 


No. 
Tide. | Day. | Month. 
I. High. 8 10 
Flood. 18 11 
III. Wes! 12 
IV. 4 12 





Lt. 
10 


Year. 


1903. 





Other Details. 


Crouch oysters gathered opposite 


Holliwell Point. 


Crouch oysters gathered opposite 
Holliwell Point 18 ft. of 
water. 


Crouch oysters 


gathered off 
Holliwell Point. 


Crouch oysters gathered opposite 
Holliwell Point, 


2. 


Number of B. coli (or gas-forming coli-like 
microbes) in 1 ¢.c. per Oyster (average of 


ten Oysters). 








1 10 100 | 1,000} 10,000 





+ = 


Characters of coli from ee dilution. 


+- — 


~ dilution. 


Characters of coli from 22- a 


Characters of coli from aes dilution. 


| 














' Ditto io dilution. 


Characters of coli from ~ dilution. 


Tittae = za dilution. 


~ signifies the last dilutior-but-one yielding coli-like microbes. 


eas signifies the last dilution-but-two yielding coli-like microbes. 


100,000 





. 


bo 
NG 
e ot | 


-of Crouch Oysters (see App. A., Map No. 4). 


3. 


Chief Biological Characters of the strain of B. Coli 
present in the number specified in col.2. 





4, 


B. Enteritidis Sporogenes Test. 
Number of spores of B. enteritidis 
sporogenes (Klein’s “ enteritidis change ” 
in anerobic milk cultures) per Oyster 
avera_e of 10 Oysters). Cultures 
heated to 80° C. for 10 minutes. 






















(a) Acidity. Neutral 
Gas. Tito! (6) Clot. | Lactose | red broth 
(Gelatine (Broth (Litmus Milk ! Peptone |+ = green- 
“shake ’ fae keene cultures 5 days | medium |ish-yellow 
‘cultures, 5 days Ak at 37° C.) + = acid uor- 
v4 hours 37° C.) and gas, jescence, 48 
at 20° C.) ; 48 hours | hours at 
(a) | (b) | at37°C. | 37°C. 
+ N.L. ~ + - - - 
+ NL: - + +2 = + 
|((a)+ N.L. - + - - - 
(6)+ N.L. ~ + - - + 
(c) + N.L. ~ + - + + 
(a)+ N.L + a + + + 
(0)+ N.L - + - + + 
(ec) + N.L + + + + a 
(‘o> N.L - + - - +2 
ee N.L - + - Acid, = 
slight gas. 
“| ((a)+ N.L ty “2 + ne + 
(b)+ N.L. i + a 5 = 
‘|U(e)+ N.L us So ip + - 
i (a)+ N.L + + + “E + 
AX (O)+ NL. | + " + zs + 
t 
|e) + N.L + + - + 7 
‘| ((@)4+ NLL. - + + + +? 
i) (b)+ NL. | + + + He ¥ 
} 
i1((c) + N.L. - + - = + 
\(@+NL. | + + + + + 
1 ((6)+ N.L + nh ee + + + 
‘|((a)+ N.L - + + oe + 
(6) + N.L + + + + 
| (c) + N.L + + + + 
N.L. signi- 
fies no 
liquefac- 
tion one 


month. 












REMARKS. 







1 10 | 100 | 1000 |10,000 |100,000 
es Sean Sf) 200, oe ee ee ae eh 2 See eee ee 
+P - 10 oysters = 110 c.¢. 
+ - 10 oysters = 120 c.¢. 
ap = 10 oysters = 130 c¢. ¢. 
oa - 10 oysters = 120 ¢..c. 


|N.B.—Nos. I, J, II, 
| and IV correspond 
with water num- 
bers’ I, IL, 11k 
and IV. 











246 


TABLE showing 


the Results of the Bacteriological 





DESCRIPTION OF THE SAMPLE. 





Time of Collection. 





No. : Other Details. 


Tide. | Day. | Month.| Year. 





L Flood 9 10 1903. | Roach Oysters, 50 feet of water f 
(see App. A., Map 4). | 


II. Flood | 18 ll 9 Roach Oysters, 40 feet of water 
(see App. A., Map 4). 





III. }} 1 hour 1 12 Roach Oysters (see App. A.,' 
ebb. Map 4). . 

TV. | 4 hours’ 4 12 " Roach Oysters (see App. A., 
flood. Map 4). 





= 


2. 


Number of B. Coli (or gas-forming coli-like 


microbes) in 1 ¢.c. per Oyster (average 
of ten Oysters. ) 


1 10 100 | 1,000} 10,000 | 100,000 





Oe tt 


|= | 





Character of coli from am dilution. 


+ —_ 








Characters of coli from ee dilution. 


Ditto, ae dilution. 


Characters of coli from a dilution. 





: L.D. 4: : 
Ditto “hel dilution. 


+ — 


Characters of coli from i dilution, 








Ditto, /P- dilution. 


100 
1 


=~. signifies the last dilution-but-one yielding coli-like microbes. 


L.D. 
1 





0 
L.D. 
IO 


signifies the last dilution-but-two yielding coli-like microbes. 
U 
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Examination of Roach Oysters (see App. A., Map 4). 






























































3. 4, 5. 
B. Enteritidis Sporogenes Test. 
; : : bog Number of spores of B. enteritidis 
Chief Biological Characters of the strain of B. coli sporogenes (Klein’s “ enteritidis change” 
present in the number specified in Col. 2. in anerobic milk cultures) per Oyster 
(average of 10 see Cultures 
heated to 30° C. for 10 minutes. 
REMARKS. 
(a) Acidity. Neutral- 
ian (6) Clot. Lactose | red broth 
(Gelatine Indol | (Litmus milk | Peptone | cultures, 
“shake” | (Broth | cultures, 5 days | ™edium |+=green- 
cultures, Cultures, at, 37°C.) + = acid |ish-yellow, 1 | 10 | 100 | 1,000 10,000] 100,000 
ig Gee 5 days at: and gas, fluor- 
to 20° C.) 37° C.) 7 >| 48 hours |escence, 48 
\ (a) | ; (b) at 37° C. | hours at 
| 37° C. 
+N.1L. - + ete (2) - + i - 10 oysters = 120¢.¢, 
+N.L. ao + + - a 
a)+N.L. a ot | 2 Be ES at - 10 oysters = 110c.c. 
(0)+N.L. = of A ye be 
a)+N.1L, So s + + 
b)+N.L. ie ay + i ce 
(c) +N + te + a + 
(a) +N.L. + qr + + + | 
(6)+N.L. + + + + = 
(c)+ N.L. - + - - + 
| | 
(a)+N.L. - ae | - _ a Less than 10 per oyster. 10 oysters = 120 c.c. 
(6) +N.L. 5 4+ - - + 
(a)+N.L. + ie - + f 
b)+N.L. + + + + + 
(c)+N.L. + A: - + + 
(a)+N.L. + a e+ + + | 
(b) + N.L. ++ + oe + + | 
/ | 
{\ (ec) +N.L. + + + + + 
|{ (a) +N.L. 1 ae + + + Less than 10 per oyster. 10 oysters = 105 ¢.c. 
(6)+N.L - + = - + 
(a)+N.L. - + + 7 “+ 
3 (6) +N.L. + + | of a: + 
e)+N.L, - + | - = - 
(a) +N.L. + ih er + + N.B.—Nos. I., I, 
| {iL and IV. corre- 
(b) +N.L. ve ibe =< ES a | spond with Water 
| Samples Nos. I, I1., 
(c) + N.L. ae ab we 4. 4- | III., and IV. 
N.L. signi- | 
fies no 
liquetaction, 
_ one month. | 
| 4 SRE TE SE TL a TT TT SS 
G22D. 
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TaBLE showing the Results of the Bacteriological Examination 








1. | 2. 


Number of B. coli (or gas-forming 
DESCRIPTION OF THE SAMPLE. coli-like microbes) in 1 ¢.e. per Oyster 
(average of 10 Oysters). 








Time of Collection. 





No. Other Details. ~~ 1 | 10 | 100] 1,000 | 10,000 | 100,000 | 
Tide. |Day.|Month.| Year. | 



























































| 
I. Low. 13 10 1903. | Pyfleet oysters, gathered oppo- f | 4 - 
site packing house, water 34 |- Bc 
fathoms. | Characters of coli from—)-dilution. 
i. High. 21 10 5 Pyfleet oysters, gathered same f + - 
place as No. I. 26 feet of water. ' 
| Characters of coli from®:?- dilution. | 
HI. | High. 2 12 es Pyfleet oysters, gathered same | / + - 
place as No. IL. 
: L.D. 
Characters of coli from™70 dilution. 
Ditto,+-©- dilution. 
| 
IV. | 3 hours’ 4 12 - Pyfleet oysters, gathered at same cP - | 
ebb. place as No. I. 
: 
| ie | 
|| Characters of coli frem 10 dilution. 
{ 
I 7 
| 
| Ditto, >. dilution, 























LD. 
10 


signifies the last dilution but one yielding coli-like microbes. 


LD. sionifies the last dilation Lut two yielding coli-like microbes. - 


100 


—_— a 
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of Pyfleet Oysters (see App. A., Map 5.) 





3. ; 4, ea ome 
B. Enteritidis Sporogenes Test. 


Number of spores of B. enteritidis 
sporogenes (Klein’s “ enteritidis 
change ” in anzerobic milk cultures) 
per Oyster (average of 10 Oysters). 
Cultures heated to 80° C. for 10 


Chief Biological Characters of the strain of B.Coli 
present in the number specified in Col. 2. 











6225 






























































minutes. 
REMARKS. 
(a) Acidity. Neutral- | 
Gas. Indot (6) Clot. Lactose | red Broth. 
(Gelatine | (Broth (Litmus peptone \ ded 
“shake ” (cultures, anllc cal. medium | greenish- 
cultures, | Sdays | 7685 days | + = acid) yellow | 1 | 10 | 100 | 1,000 | 10,000}100,000 
94 hours. |ad By" at 37° C.) and gas ouores- 
at 20° C.) C.) 48 hours at} cence 48 
‘ : 37° C. hours at 
(a) (0) 37° C. 
a 
+ N.IL. + + + + +. + el 10 oysters = 160 ¢.¢. 
+ N.L. +. cf + + of | 
+ M.L. St 4 + + + Less than 4 per oyster. 10 oysters = 150 ce 
+ NL. + + + + + | 
(a) +NL} + + 7 + + + = 10 oysters = 135 ¢.¢ 
(6) + N.L. + ts + + + | 
(c) + N.L. - + + Acid, and + 
slight gas. 
s( (ENE ot | + + 7 r 
| 
Pe Opt Nelo > tt + + + 
‘ 
{U(c) + a oF ae if ar 
(a) + N.L. + + + + 
@)+:N.L.| - + = + 4: | 
Tite eae, { ©: at =f + + bi 
(a) + N.L. - + -  |Acid,slight + ab = | 10 oysters = 120 ce. 
gas. 
(6) + N.L. - + + ae + | 
(a) + N.L. = + a - + | 
| 
()+NL) + | + oe eae | 
(c) + N.L. ne { ie oe + | + 
Ge Nb + | + + eo ee ‘ i N.B. Nos. TE, 104 
| IIL, and IV. cor- 
(6) + N.L, + | + + + + respond with with 
the water samples 
Ile) FNL +.) + + + + Noss Eo rh) Leb 
} and IV., 
N.L. signi- | 
fies no | 
liquefaction, | 
| one month. 


lbp ry. 








DESCRIPTION OF THE SAMPLE. 


TABLE. showing the Results of the Bacteriological Examination of Samples 








Number of B. Coli (or gas-forming coli-like 








ih) 
: 


microbes) in 1 ¢.c. 








| 
Time of Collection. | | 4 uate 
‘ " 1 10 | 100/ 1,000 | 10,000 | 100,000 
+ - | 
No. Other Details, 100 (210) eS ee ee 
Tide. | Day.| Month. | Year. iy ta Rhee | 
Les etal SQLS OO: 70001 | -00001 | 
CoQ Cuc: iJ Cc. Cie: -€.¢, 
| 
| 
I. | Flood | 10 10 1903 | Water from Whitstable col- + - 
lected 2 miles out, 3 fathoms Characters of the coli from , the 
of water parallel to coast line 100 cc. culture. 
| = pa 
IL. | "Flood | (60 halt » | Water from Whitstable col- 
| | lected 2 miles out. . 
| | | | Characters of coli from the 100 c.c. 
| culture. 
| i | | 
| { | ~ | 
IiI.| Flood | 10 hi eA Water from Whitstable col- | : 
} ! lected 2 miles out. | 
| oe | | 
| | 
| “i 
IV.| Flood | 17 I] Water from Whitstable col- | / | | | 
lected 2 miles out, 24 ft. of | 
water. ete 
Characters of coli from the 100 ee. 
culture. 





Il. 


Ii. 


IV. 





SE nn RRND es ET LEE ea ae ins a APT Ln Daa ae 











2 hrs. | 
Flood | 


Flood 


High | 


Low 


14 


to 
to 











10 


10 


i 


1] 


1903 




















Water from West Mersea over 
Bean’s layings, Mersea Fleet, 
10 ft. of water. | | 


Water from West Mersea Fleet. f 
200 yards out, 3 fathoms. | 


Water from West Mersea over 
Bean’s layings, 15 ft. of water. | 


Water from West Mersea over 
Bean’s layings, 6 ft. of water, 
and only about 60 yds. across. 














| Characters of coli from the 10 e.c. | 


| 
| 
| 


| 
| 
| 
| 
| 


Characters of coli from the 























We 


+ bi 
Characters of coli from the 1 ce. | 
eulture. 











culture. 





a at 
Characters of coli from the 10 e.e. | 
culture. 


Characters of coli from the 100 c.e. 
culture. 





100 e.e. 
culture. 
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of Whitstable and West Mersea Waters (see App. A., Map 14 and 5). 






























































3. 4, 5. 
B. Enteritidis Sporogenes Test. 
Ae ; ; ; Number of spores of B. enteritidis 
Chief Biological Characters of the Strain of B, Coli sporogenes (Klein’s “ enteritidis 
present in the number specified in Col. 2. change” in anerobic milk 
cultures). Cultures heated to 
80° C. for 10 minutes. 
ee eee ele 
(a) Acidity. EUARES, 
Gan: (6) Clot. Lactose | Neutral-red | 1 | 10 | 100 1,000 /10,000| 100,000 
(Gelatine Indol. (Litmus peptone Broth. 
Whale >? (Broth milk cul- medium + = greenish- 
risers cultures, tures, 5 days + = acid yellow em AEE 8 
o4 hours 5 days at | at 37° C.) aud gas, | fluorescence, 
at 20° C.) 37° C.) 4 | 48 are at | 48 hours at 1 | +1 | 01] 001 | 0001} -00001 
aie: 37° C, 
COC MOLCHIE.E, | Ces. | Cc Cc. 
(a) (6) | 7 
+N. 1. = tt as _ ae x (Positive 10 ¢.c.) Nos. J., U., O11 
and LV. eor-: 
+N.L. + a2 + - ee respond with 
oyster Nos. I., 
IL, IU, and 
IV. 
(a) +N.L. - + acid, of Negative 10 c.e. 
slight gas 
(b) +N.L. _ os ~ fe 
+ + > 4 
De NG ‘ 
(a) +N.L. + + + + | Negative 10 c.c. 
\o rai ~ + |= | acid and # | | 
slight gas | 
a + N.L. + + + + + Negative 10 cc. 
(6) + N.L. ~ + a 3 
Pe + NL. = te es Ae Wy ae 
+ N.L. + oie t a as 
| 
+N. L, ma fe L = Negative 10 c.c. Nos. I., II, III. 
| and 1Y.  cor- 
4+N.L. ae He ae Be Ae respond with 
in oyster Nos. I., 
+N.L. 2 + + + a IL, UI., and 
IV. 
| 
+N.L. + + + + + Negative 10 ce. 
+N L. = Se = + ‘h 
+ N.L. + + Negative 10 c.c. 
+N. + + - 4 # | 
/ 
| | 
(t@) + NLL. = 4s = = _ Negative 10 ce. 
\(0) + NUL i Beh ss = 3 
40 ING ks + ae 4 3) .n | 






































Note.—N.L, signifies no liquefaction 1 month. 








No. 


TI. 


Kil. 


IV. 


If. 


IIL. 


LVe 


252 


TABLE showing the Results of the Bacteriological Examination of Samples 





1 


Time of Collection. 


DESCRIPTION OF THE SAMPLE. 











Tide. 


High 


Flood 


3 hours’ 


ebb 


High 


Flood 


Flood 


1 hour’s 


- ebb. 


4 hours’ 


flood 








Day. | Month. 
8 10 
1S li 
1 12 








10 


ll 











Year. 


39 


1903 


33 








Other Details. 


Water from the mouth of the 
Crouch River. 


Water from the Crouch River, 
opposite Holliwell Point, 
18 feet of water 





Water from the Crouch River, 
off Holliwell 


Water from the Crouch River, 
opposite Holliwell Point 





Water from the Roach River, 
2 feet down, 50 feet of water 


Water from the Roach River, 
40 feet of water 


Water from the Roach River 





Water from the Roach River 








2. 


Number of B. Coli (or gas-forming coli-like 
microbes) in 1 ¢.e. 











1 | 10 | 100] 1,000 | 10,000 | 100,000 
+ | + 
10010 | eo 
c.C. | C.C. 
1 | +1] -01] -001 | -0001 | -00001 
c.c. | €.C. | €.€ C.C. C.C. c.c. 























| 


Ditto, from the 100 ¢.c. culture 


| 


ee of the coli from the 10 c.c. culture 
} 
Le of the coli from the 100 c.c. culture} 





| 
[se 














Characters of the coli from the 100 c.c. culture 





{ 
+ a 
Characters of the coli from the 100 ¢.c. culture 





1 
+ 














Characters of the coli from the 10 ¢c.c. culture 


Ditto, from 100 c.c. culture 


? dot. | 
: 





Characters of the coli from tie 10 ¢.e. culture 


Characters of the coli from the 100 ¢.¢. culture 
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of Crouch and Roach Waters (see App. A., Map 4). 


























3 “4 ] f.. 
|B, Enteritidis Sporogenes Test. 
Chief Biolo.ical Characters of the strain of B. Coli Number of spores of B. enteritidis 
present in the number specified in Col. 2. | sporogenes (Klein’s ‘ enteritidis 
| change” in aneerobie milk 
| cultures). Cultures heated to 
80° C. for 10 minutes. 
a0 | REMARKS. 
(a) Acidity. Neutral- 
| Gas. Indot, | (2).Clot. | ran red Broth. | 1 | 10 | 100/ 1,000 | 10,000} 100,c.00 
| (Gelatine (Broth (Litmus P ie ne a 
| ‘shake ” ad 3 milk cul- he aa greenish- 
j ‘ultures, ra anti ture, 5 days t aes a 48 yellow 
24 hours 7G . at 37° C.) av oie fluorescence, 
at 20° C.) a eee |) ours at” | 46 hours at | 1 | ‘1 | Ol} -001 | 0001; -0001 
| 37° C. 37° C. €..|C.C,| CC. | Cc. | Cc. c.¢, 
| (a) | (6) 
| | | 
| + N.L. | + + i + a (Negative 10 c.e.) 
| 
| + N.L. | + a AP ar “+ _ (Negative 10 ¢.c.) 
| 
(@)+N.L + + +. + (Negative 10 ¢.c.) 
(0) +N.L + ae ag +. | 
| | 
((c) +N.L ~ + - - + 
(@ANL + ae) a 3 + | | | Nos. I., IL, III.,tand 
i + ‘ | IV. correspond with 
Le) +N.L re ii 7 ; | Oyster Nos. I., II., 
ae r re i Hi ad | 11I., and IV. 
(a)+ N.L + + + + -- (Negative 10 ¢.c.) 
aon A bie. e- 2, | cies | | 
| + N.L. . a + s | 
N.L. | | 
signifies | 
no lique 
faction, | | 
one month | 
he 
| Re Ee! | 
+. N.L. = a - + + (Negative 10 ¢.c.) 
(?) 
+ N.L. + + - Acid gas + | | 
(a)+N.L _ 3 - =f + (Negative 10 ec.) 
te +N.E + of 4. | “b + 
+ N.L. + ns 4 fie He | Lie 
Ser ING Ee + ot + + + (Negative 10 c.c.) 
(a)+N.L) + + | - + ten | 
} | | 
(6) +N.L - ne =k =f + | | | | 
(c)+N.L| + + | 4 + + | | | / 
| | | | Nos La Eh: lll ands 
bor IN, ie + 4 F oe + | a Pe rcnd with 
“ j ysater Nos. I., IL, 
(a) +N.L ee a - | Acid sl. gas + (Negative 10 ¢.c.) IIL. andiiy. 
(6) +N.L - 4. — |Acid sl. gas + 
(c) +N.L +? ak 4 mi x 
(a)+N.L + * + zy * 
i 
(0) +N.L + ae + + aS 
(c)+N.L] + om 4: - 
+ NLL. f iP Ss + 23 
N.L. 
signifies 
no lique- 
faction, 
of gelatine 
one month 



















































































Cees aa a a, Ss ee 
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TaBLE showing the Results of the Bacteriological Examination of Samples 





1 24; 


DESCRIPTION OF THE SAMPLE. Number of B. Coli (or gas-forming coli-like 
tmicrobes) in le.e. | 























Time of Collection. 
1 | 10 | 100} 1,000 | 10,000 | 100,000 
No. | Other Details. ae an ay 
Tide. | Day. | Month. | Year. 11-21-0171 001 0001 00001 
©. 691 €.C. [Oe | Cae; C.0.. cc. 
i 
I. | Low 13 10 1903 | Water from Pyfleet, collected ( +] - 
opposite packing house; 
depth 3} fathoms. | Characters of coli from the 1 ¢.c. culture 
IL | High 21 10 3 Water from Pyfleet, collected [ | BD IW es 
at same place as No. 1. |- 
26 feet of water. | Characters of coli from the 1 c¢.c. culture 


Ill.) High 2 12 5 Water from Pyfleet, collected 
at same plave as No. 1. 


+ _ 





Characters of coli from the 1 e.c. culture 


Characters of coli from the 10 e.c. culture 


| = 
Characters of coli from the 100 e.c. culture 





ebb. at same place as No. 1. 








Characters of coli from the 10 ¢.c. culture 











TV.| 3 hours zt ek by _ Water from Pyfleet, collected +] - 
s 


— 


Characters of coli from the 100 c.c. culture 


| Po ee 








of Pyfleet Waters (see App. A., Map. 5). 





3. 


Chief Biological Characters of the strain of B. Coli 






































4. 


B. Enteritidis Sporogenes Test. 


























Number of spores of B. enteritidis 














present in the number specified in Col. 2. sporogenes (Klein's “enteritidis 
change” in anzerobic milk cultures). 
Cultures heated to 
80°C. for 10 minutes, 
| 
(a) Acidity. 4 RiMARKS. 
Gas Indol, | (2) 10% Lactose- Neutral- —/ 1 | 10 | 100! 1,000 /10,000 | 100,000 
(Gelatine carts (Litmus peptone red broth 
“ shake ” (Broth milk eul- medium + =greenish- 
cultures cultures, | tures, 5 days| + =acid yellow 
Se hanes abt? days at at 37° C.) and gas, fluorescence, 
20° C.) 37°C.) |_| 48 hours at | 48 hours at | 1 | -1 | -01/ -001 | 0001! -00001 
37° C. ai C. CCl COs C.Cuyee.Cx | |) | CG CC 
(a) | (0) 
+N. L. - + r $+ (Positive 10 ¢.c.) 
} | 
+ N.L. + + + + Ere 
+ N.L. - + -- - 24 Negative 10 c.e. 
+ N.L. se += 7s = =: 
+ N. L. oe + x Ag a Nos. L, IT., f11. 
and IV. corres- 
(a) + N.L. + + + Negative 10 c.c. ean with oyster 
Nos, I., IL, TI. 
(6) + N.L. + + + fe + and IV. 
(a) + N.L. + + + + a 
(0) + N. L. + + + + 
(c) +N. L. + # + fs 
+N. L. + f So +. + 
(a) + N. L. * 4 == Ve “hela 
(6) + N.L. + + + + + 
fe) +N. Li: + FF ae + 4 
((a) + N. L. - + - t = 
1 NL - Af gigas 2 f 
Ue) + N. L. - ae 4 F fe 
oe NE + 7 sf iF + 
| | 
° N. L. signifies no liquefaction one month. 
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APPENDIX D: 


Experiments showing that B. coli or coli-like microbes can not only be 
practically always isolated from a mixture of ten oysters (Appendix C) derived 
from layings which, judged from the topographical point of view, would be 
considered either above suspicion or at least reasonably secure from 
pollution; but also that such microbes can usually be isolated from each 
individual, or, at all events, from a great majority of the ten oysters 


experimentally tested. 


6225. MM 2 


258 
FHlelford Oysters. 


EXPERIMENT [.— (Helford Oysters. ) 


Ten oysters collected in the Helford River, at low tide on October 12th, 
1903, were washed in the manner described elsewhere, opened with a sterile 
knife and, while remaining within their concave shells, separately cut up with 
sterile scissors. 1c.c. of the liquid thus liberated was in each instance added 
with a sterile pipette to a tube containing sterile bile salt broth. A second ¢.c. 
of oyster liquid was added to a tube containing 9 c.c. of sterile ce water, 
in order to obtain dilution (1) (1 ¢.c. of which is equal to +, c.c. of oyster 
liquid) ; from dilution (1), 1 ¢c.c. was withdrawn and added to a second tube 
containing 9 c.c. of sterile water, thus making dilution (2); and from 
dilution (2), 1 ¢.c. was withdrawn and added to a third tube containing 9 ¢.c. 
of sterile water, thus making dilution (3). 1 ¢.c. of dilution (1) was therefore 
equivalent to 0:1 c.c. of oyster liquid; 1 c.c. of dilution (2) to 0°01 cc. of 
oyster liquid, and 1 ¢.c. of dilution (3) to 0-001 ¢.c. of oyster liquid. From dilu- 
tions (1), (2), (3), respectively, 1 ¢.c. was withdrawn and added, in each 
instance, to a tube containing sterile bile salt broth. 

From the primary cultures made in this manner, coli-like microbes were 


Division V. 
Appendix D. 





Bacteriological 
Examination of in- 
dividual oysters 
obtained from the 
Heliord, Whitstable, 
West Mersea, 
Crouch, and Roach 
and Pyfleet layings. 

























































































































isolated by the gelatine plate method, from each of the ten oysters. The 
microbes exhibited i in pure culture the following characters :— 
it | 7 | : 
Amount | Gelatine | L , *Neutral- | pth Litmus" 
Oyster. | of liquid | “shake” | eee peptone | red broth ee Milk 
in-c.c. | cultures. | oe Pccultunes:¢) ene cultures. 
( 0-1 Gas Acid and gas Positive Indol Acid and Clot 
A 
| 0-01 Gas Acid and gas | Positive Indol Acid and Clot 
sf { 0-1 Gas Acid and gas Positive | Noindol | Acid and Clot 
| 0-01 Gas Acid and gas Positive Indol Acid and Clot 
[ 10 Gas Acid and gas Positive Indol | Aeid and Clot 
C 
| 0-1 Gas Acid and gas Positive Indol Acid and Clot 
0.1 Gas Acid and gas Positive Indol | Acid, no Clot 
D 
0-01 Gas Acid and gas | Positive Indol Acid and Clot 
| 0-1 Gas Acid and gas Positive Indol Acid and Clot 
r 
| 0-01 Gas | Acid, slight gas | Negative | No indol | Acid, slight Clot 
iO TAs Acid and gas $ positive Indol Acid and Clot 
F 
| 0-1 Gas Acid and gas Positive Indol Acid and Clot 
[ 0-1 | Gas Acid and gas Positive Indol Acid and Clot 
eee | 
| 001 | Gas § Noacid, no gas | Negative | No indol Acid no Clot 
0-1 | Gas No acid, no gas | Positive No indol Acid no Clot 
LH | | | 
O01 | Gas Acid and gas Positive Indol Acid and Clot 
| 
( 1:0 Gas Acid and gas Positive Indol Acid and Clot 
I 
| 0-1 Gas No acid, no gas | Negative | Noindol | Acid and Clot 
0-1 Gas Acid and gas Positive Indol Acid and Clot 
J 
0-01 7 Gas Acid and gas Positive Indol Acid and Clot 





* « Positive” indicates that the growth of the microbe produced a greenish yellow fluo- 


rescence in the medium. 


“Negative ” indicates that this change did not occur. 
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It will be seen from the foregoing table that of the oysters thus tested seven _ Division V. 
{70 per cent.) contained coli-like microbes in 0°01 c¢.c. (corresponding to — Appendix D. 
100 coli-like microbes per c.c.), and three (30 per cent.) in 0°1 c.c. (10 coli-like Bacteriological 
microbes per c.c.). None of the coli-like microbes liquefied gelatine within pee unalone 
one month, obtained om the 

Further, 50 per cent. of these oysters contained in 0-01 cc. (qdp ¢¢.), Wuony Whitstable, 
40 per cent. in 0-1 ¢.c. (;5 cc.) and 10 per cent. in 1 ¢.c. microbes apparently Crouch, Roach and 
indistinguishable by the tests employed from the typical B. coli of the '¥"¢t lsyinss 
human intestine. Thus it will be seen that a microbe apparently indistinguish- 
able from the typical B. coli of the human intestine was obtained from each of 
the ten oysters (100 per cent.) of experiment. 

Since the Helford layings are, from the topographical point of view, 
to be considered above suspicion, doubt is admissible, judging from the results 
of this experiment, whether, with regard to individual oysters derived from 
layings contiguous to English shores, the majority do not contain B. coli, 
or gas-forming coli-like microbes. 


Whitstable Oysters. 
Exprerment II. (Whitstable Oysters). 


Ten oysters collected at Whitstable, November 17th 1903, were each 
subjected to a quantitative and qualitative examination in the manner 
described in the foregoing experiment.. From each oyster one or more 
non-liquefying varieties of coli-like microbes were isolated. 

The microbes displayed in pure culture the following characters :— 








































































































Amount | Gelatine * Neutral- : : 
Seas Pa » | Lactose peptone Broth Litmus milk 
ayste ue ee. cultures. reg ee cultures. cultures. 
A 1 c.¢% Gas Acid and gas | Positive | Noindol | Acid and clot 
B 1 ce. Gas Acid and gas Positive | No indol Acid, no clot 
C Pe. Gas Acid and gas Positive Indol Acid and clot 
| Tecr Gas | Acidand gas_ |(?) Positive} Nc indol Acid, no clot 
D | 
0-1 c.c. Gas Acid, slight gas | Positive | No indol Acid, no clot 
Lie-e: Gas Acid and gas Positive | No indol Acid, no clot 
E 
O°l ec. Gas Acid and gas 4 positive No indol Acid, no clot 
lec. Gas No acid, no gas | Negative | No indol Acid, no clot 
F 
Orite.c: Gas Acid and gas | Negative | No indol Acid, no clot 
G loge: Gas No acid, no gas | } positive | No indol Alkali 
H Lec, Gas Acid, slight gas | } negative | No indol Acid, no clot 
1.¢.¢. Gas Acid and gas Positive | No indol Acid, no clot 
I 
0-1 ce. Gas Acid and gas 4 positive | No indol Acid, no clot 
1 cc. Gas Acid and gas | Positive | Indol Acid and clot 
J | ) 
01 c.c. Gas Acid and gas__| $ positive | No indol | Acid, slight clot 
| | 








_».* “Positive” indicates that the growth of the microbe produced a greenish-yellow fluorescence 
in the medium ; “negative” indicates that this change did not occur. 
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Division V. It will be seeu from the feregomg table that 50 per cent. of these Whit- 

‘Appendix D. stable oysters contained coli-like microbes in O'l cc. (22, 10 coli-like 
Bacteriological Ex- microbes per c.c. of oyster liquid); the i Pee 50 per cent. of these oysters 
mination of indi gontained coli-like microbes in 1 c¢.c.; 7.¢., one coli-like microbe per c.c. 
vidual oysters ob- 6 3 SE 
ained| from the of oyster iquid. Hence all the oysters (100 per cent.) contained coli-like 


Helford, Whitstable, 
West Mersea, microbes. 





Crouch, Roach and © Scrutiny of the table will show that the microbes isclated from 1 ¢.c. of 


Pyfleet laying. = oysters C and J respectively, were, with regard to the tests there detailed, 
indistinguishable from the typical B. coli of the human intestine. 

It is worth noting that no less than YO per cent. of the oysters contained 
coli-like microbes which yielded acid and gas in lactose peptone medium. 
Further, 70 per cent. of the oysters contained coli-like microbes which gave 
a completely y positive result with the neutral-red broth test. 

Moreover, it will be seen by reference to Appendix C, that the Whitstable 
oysters examined in the routine manner frequently contained either com- 
pletely typical or almost typical B. coli. See also Series of Experiments, to 
ascertain whether B. coli is present in the stomach contents of oysters 
(Appendix H). 

Under these circumstances, it was thought desirable to repeat the experi- 
ment with certain modifications. It was anticipated indeed that failure 
to isolate completely typical B..coli from a majority of the oysters in the 
foregoing experiment was merely due to the amount of material used being 
insufficient. 


ExperiMENT III. (Whitstable Oysters). 


Ten oysters collected at Whitstable, December 11th 1903, were severally 
treated as follows :— 


Each oyster, after cleansing its exterior in the usual manner, was opened 
with the customary precautions, and cut up in the concave shell with 
sterile scissors. With a sterile pipette, as much of the liquid as could 
possibly be obtained was in each instance transferred to a bile salt broth 
tube; the rest of the contents of the concave shell being conveyed with 
suitable precautions to a wide-mouthed tube containing 50 c.c. of bile salt 
broth. The amount used im each case for cultural purposes, and the 
results of the subcultural tests are set forth in the following table. 
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; Division V. 
Amount G tae Lactose * Neutral- Broth | Litmus Appendix D. 
Oyster. | of liquid nal Peptone | red broth ri mili Bactenaloated 
In ¢.¢. (-+ = gas.) cultures. i cultures, . cultures. Examination of in- 
Pana | dividual oysters 
x LGA iv, STi? Maes YS obtained f om hers 
A CG. _ Acid and gas Positive Indol Acid and clot apr plik “I 
A Crouch, Roach and 
Rest of + Acid aud gas Positive Indol Acid and clot Pyfleet layings.o0"% 
AY SOE | 
vs 6 ce. So Acid and gas Positive Indol Acid and clot 
Rest of + Acid and gas Negative | Noindol | Acid and clot 
oyster | 
* 
f 4 GC... Acid and gas Positive Indol Acid and clot 
Rest of + Acid v. sl. gas Positive Noindol | Acid and clot 
oyster é, : | 
4 6.0. + Negative Positive | No indol Acid, no elot 
D 
Rest of _ Acid and gas Positive | No indol | Acid, slight clot 
oyster | | ti 
dD C.¢. ~ Acid and gas Positive Indol Acid and clot 
E | 
Rest of Acid and gas Positive Indol | Acid and clot 
oyster | 
5 .c. + Acia and gas Positive Indol Acid and clot 
F 
Rest of a Negative Negative | No indol Acid and clot 
oyster (atypical) 
6 Gc. + Acid and gas Positive Indol Acid and clot 
G 
Rest of + Negative (?) Negative) Noindol Acid, no clot 
LS os ee oe 
Ee + Acid and gas Negative | No indol Acid and clot 
H 
Rest of + Negative~ —_ |(?) Negative} No indol Acid and elot 
oyster | be earl 3 (atypical) 
— 6 ¢.c. + Acid and gas Positive Indol Acid and clot 
I 
Rest of Acid and gas Positive | No indol Acid and clot 
oyster 4 
¥ Bec; - Acid and gas Positive Indol Acid and clot 
J 
Rest. of + Acid and gas Positive Indol Acid and clot 
oyster 




































































* ‘ Pogitive” indicates greenish-yellow fluorescence. ‘“ Negative” indicates that this change 


did not occur. 


It is apparent that 100 per cent. of the oysters contained coli-like 
microbes. None of the microbes isolated were found to liquefy gelatine. 
As regards the biological attributes of the coli-like microbes :— 
_ 100-per cent. gave acid and gas in one or other of the lactose-peptone 
cultures. 

90 per cent. produced greenish-yellow fluorescence in one or other 

f- i£.3 of the neutral-red broth cultures. 

' 80 percent. produced mdol in one or other of the broth cultures. 


90 per cent. produced acid clotting of milk in one or other of the 
litmus milk cultures. 


Hence: No less than 80 per cent. of the oysters contained microbes 
indistinguishable on the basis of the tests employed from the classical B. coli 
of the human intestine. 


Division V. 


Appendix D. 


3acteriological 
Examination of in- 
dividual oysters 
obtained from the 
Helford, Whitstable, 
West Mersea, 
Crouch, Roach and 
Pyfleet layings. 


EXPERIMENT IY. 
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West Mersea Oysters. 


(West Mersea Oysters.) 


On 25th November 1903, ten oysters obtained from West Mersea were 
dealt with in the quantitative and qualitative manner described in detail in 
the account of the first experiment of this series. 


From nine of the ten oysters (90°/,) coli-like microbes were isolated in 
pure culture. The coli-like microbes thus obtained exhibited the following 
cultural characters :— 






















































































Amount | Gelatine Lactose *Neutral Broth Litmus 
Oyster. | of liquid | “shake” peptorie red broth eulennad milk * 
inec. | cultures. | cultures. cultures. : cultures. 
sere No coli-like microbes could be found. 
A z 
0.1 cc Gas. Acid and gas. | Positive. | Indol. Acid and clot. 
B Lee Gas No acid, no gas. | Negative. | No indol. | Acid, no clot. 
C Lee Gas. No acid, no gas. | Negative. | No indol. | No acid, no clot. 
D Tice No coli-like microbes could be found. 
lee No coli-like microbes could be found. 
E 
Ow e.c. Gas. No acid, no gas. | Negative. | No indol. | No acid, no clot. 
licie No coli-like microbes could be found. 
¥ 
OF c.c1 Gas. | No acid, no gas. | Negative. | Noindol. | Acid, no clot. 
G 1e.c Gas. No acid, no gas. | Negative. | No indol. | Acid, no clot. 
1 ese Gas. No acid, no gas. | Negative. | No indol. | No acid, no clot. 
H 
OAL C6. Gas. Acid, no gas. | Negative. | Indol. No acid, no clot. 
| 
I Lic.¢ Gas. Acid and gas. Positive. Indol. Acid and clot. 
J sec. Gas. Acid, no gas. Negative. | No Indol.:) Acid, slight clot. 























* « Positive” indicates production of greenish-yellow fluorescence in neutral-red broth. 
“Negative ” indicates that this change did not occur. 

7 This microbe produced a slight softening of the gelatine. 
liquefied gelatine within one month. 


None of the other microbes 


As regards typical B. coli, this experiment is notable chiefly in its 
negative aspects. Only two (20 per cent.) of the oysters yielded microbes 
which, when isolated in pure culture, produced in the lactose-peptone 
medium both acid and gas; other two oysters (20: per cent.) yielded 
microbes, which under comparable conditions produced acid only in this 
medium; the remaining microbes isolated from the oysters of experi- 
ment produced no change in this medium. Similarly, only three oysters 
(30 per cent.) yielded microbes forming indol in broth cultures, and oniy 
two oysters A and I (20 per cent.) yielded microbes producing in neutral-red 
broth the greenish-yellow fluorescence similar to that produced by typical 
B. coli; only three oysters (30 per cent.) yielded microbes capable of 


7 
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producing acidity and clotting in litmus milk cultures, while three other Division V. 


oysters (30 per cent.) yielded microbes which were capable of forming acid 

in, but lacked the power to clot milk. The remaining microbes isolated, pacteriological 

failed to react in a positive manner with regard to production of acidity and Pxemination of in- 

clotting in milk. cbeained ont vee 
The point of interest, therefore, in this experiment is that, though the Helford, Whitstable 

majority of gas-forming coli-like microbes isolated exhibited a more or legs Crouch, Roach and 

remote resemblance to B. coli, only 20 per cent. of the oysters yielded P10 "8* 

microbes indistinguishable by the tests detailed from typical B. coli derived 

directly from the human body. Similar experience was encountered in the 

examination of the West Mersea oysters by the routine method (Appendix C©.). 





Appendix D. 


EXPERIMENT V.—(West Mersea Oysters). 


On 28th November 1903, ten West Mersea oysters were dealt with in the 
manner described in detail in the account of the first experiment of this 
series, with regard to the manner of preparing and opening the oysters, and 
cutting up in their shells the bodies of the oysters. A sterile pipette was in 
each instance used to transfer as many c.c. as were obtainable of the liquid 
thus liberated to a tube containing sterile bile salt broth. The object of this 
modification was to discover whether or not the atypical characters of the 
coli-like microbes isolated in Experiment IV. were due either to accident or 
to degree (7.¢., amount of material subcultured) or to both these factors 
combined. From each of the ten oysters (100 per cent.) a non-liquesying 
coli-like microbe was isolated in pure culture by the gelatine plate method. 
The coli-like microbes obtained reacted to certain tests as follows :— 



















































































Amount | Gelatine Lactose *Neutral- Booth Litmus 
Oyster. | of liquid | “shake” peptone red broth Ant chy milk 
in ¢.¢. cultures. cultures. cultures. cultures. 
A 4 cc. o., Acid and gas. | Positive. | No indol. | Acid and aie 
B 4 o.c. Gas Acid and gas. . Negative. | No indol. nee “i ie 
C 4 cc. Gas Acid and gas. | Positive. Indol. Acid and clot. 
D 3 ¢.¢, Gas Bleached and ay, Positive. Indol. Acid and clot. 
E 3 cic. Gas Bleached, very | Positive. | No indol. | Acid, no clot. 
slight gas. 
F 5.G.¢ Gas Acid and gas. peeraee No indol. | Acid, no clot. i 
G 4 c.¢ Gas Acid and gas. | Negative. Indol. |- Acid and clot. 
H Srcie Gas Acid and gas. | Positive. | No indol, Acid, no clot. 
I 6 ¢.c Gas Acid and gas. Positive. | No indol. | Acid and clot. 
J 6 c.c. Gas Acid and gas. Positive. | No indol. | Acid and clot. 








* “Positive” indicates the production of greenish yellow fluorescence in this medium 
“ Negative” indicates that this change did not occur. 


It will be seen from the foregoing table that two of the oysters (20 per 
cent.) yielded microbes which, by the tests detailed, were indistinguishable 


6225. 
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Division V. 


from the typical B. coli of the human intestine. It is further interesting to 

Appendix D. note that 30 per cent. of the oysters (oysters A, I, J) yielded microbes 
Bactoriolouisel wi) CLOsely resembling B. coli and behaving in a manner exactly similar to the 
dividual oysters Classic microbe to all the tests employed, the indol test alone excepted. 
obtained from the | From oyster G, the microbe isolated failed only with respect to the neutral- 
West Mersea, red broth test. ‘The microbes isolated respectively from oysters B, E, F, H 
Peete, (40 per cent.), failed in response te the detailed tests in two or more 
‘ respects. It is noteworthy that not one of the microbes isolated failed to 
form gas with the lactose peptone test. | 

It would seem from the results of this experiment that the atypical 
characters of the coli-like microbes observed in the previous experiment 
(IV.) were due largely either to accident or to degree (7.e., amount of material 
subcultured), or both these factors combined, and was not wholly an 
intrinsic property of the West Mersea oysters. 

An additional experiment was undertaken with the object of elucidating 
this problem. 








 __——— —. 
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Division V. 
EXPERIMENT VI. (West Mersea Oysters.) A — Hi 
ppendix 


This experiment with the West Mersea oysters gathered on December Bacteriological 
14th 1903, was in all respects comparable with Experiment III. (Whitstable Examination of in 





























vidual oysters 
oysters). obtained from the 
The amount withdrawn in each case for cultural purposes and the results aay Madge 
of the subcultural tests are set forth in the following table :-— - Croueb, Roach and 
tx yfieet layings. 
Amount eae Lactose *Neutral- Broth Litmus 
Oyster. of oyster | uiture peptone red broth yh milk 
8. cultures. 
in ¢.¢.: by cultures. cultures. cultures. 
(+25) | 
4 + Acid and gas. | Positive. Indol. Acid and clot. 
Rest of oyster. + Acid and gas. | Positive. Indol. Acid and clot. 
5 ¢.c. + Acid and gas. | Positive. Indol. Acid and clot. 
B 
Rest of oyster. + Negative. Positive. | Noindol. | Acid, no clot. 
5 cc. + Acid and gas. | Positive. Indol. Acid and clot. 
C 
Rest of oyster. + Acid and gas. | Positive. Indol. Acid and clot. 
Indol. Acid and clot. 
D 


Rest of oyster. + Acid and gas. | Positive. Indol. Acid and clot. 


9 cc. + Acid and gas. | Positive. Indol. Acid and clot. 


+ Acid and gas. | Positive. Indol. Acid and clot. 








Indol. Acid and clot. | 











5 ¢.¢. + Acid and gas. | Positive. 














“ 
al 











5 cc. + Acid and gas. | Positive. 
F 
Rest of oyster. + Acid and gas. | Positive. Indol. Acid and clot. 
8 «ec. + Acid and gas. | Positive. Indol. Acid and clot. 
G 
Rest of oyster. + Acid and gas. | Positive. Indol. Acid and clot. 
7..¢, + Acid and gas. | Positive. Indol. Acid and clot. 
H 
Rest of oyster. + Negative. Positive. | Noindol. | Acid, no clot. 
C0 + Acid and gas. | Positive. Indol. Acid and clot. 
I 
Rest of oyster. + Acid, no gas. | Positive. | No indol. Acid, no clof. 
i 
5 e.e. + Acid and gas. | Positive. Indol. Acid and clot. 
J , 
Rest of oyster. us Acid and gas. | Positive. Indol. Acid and clot. 














* “Positive ” indicates the production of greenish-yellow fluorescence in this medium. 
“‘ Negative ” indicates that this change did not oceur. 

It will be noted that 100 per cent. of the oysters contained coli-like 
microbes and that none of the isolated microbes were found to liquefy 
gelatine. 

As regards the biological attributes of the coli-like microbes :— 

100 per cent. gave acid and gas in one or other of the lactose-peptone 
cultures. 


100 per cent. produced greenish fluorescence in the neutral-red broth 


cultures. 
6225. NN Y 
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Bacteriological 
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dividuai oysters 
obtained from the 
Helford, Whitstable, 
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‘Crouch, Roach and 
Pyfleet layings 
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100 per cent. produced acid and clot in one or other of the litmus milk 
cultures. 

100 per cent. produced indol in one or other of the broth cultures. 

It follows therefore that 100 per cent. of the oysters contained coli-like 
microbes, indistinguishable, on the basis of the tests employed, from the 
typical B. coli of human intestinal origin. 


Crouch Cysiers. 
EXPERIMENT VII. (Crouch Oysters.) 


On November 19th 1903, ten oysters obtained from the River Crouch 
were dealt with in the manner described in the first experiment of this 
series, the dilution method there set forth in detail being employed. 

Primary cultures were in each instance made in sterile bile salt broth, and 
from each of the ten oysters (100 per cent.) one or more coli-like microbes 
were isolated by the gelatine plate method. 


These microbes exhibited in pure culture the following characters :— 
























































































































Amount | Gelatine Lactose * Neutral Broth Litmus 
Oyster. | of liquid | “shake” peptone red broth | | tures milk 
in €.¢. cultures. cultures. cultures. ; | cultures, 
lee |. Gas N.LS} Acid and gas Positive. | No indol. Acid, no clot. 
A 
Olec. | Gas N.L. | No acid, no gas. | Positive. | No indol. Acid, no clot 
B Luere. Gas N.L. Acid and gas. | Positive. | No indol. Slight acid, no clot. 
C Vee Gas N.L. Acid, no gas. Negative. | No indol. | % Acid, no clot. 
D 1 ce. Gas N.L. Acid, no gas. Negative. | No indo]. | ? Acid, no clot. 
KE ee Gas N.L. | Acid, no gas. Negative. | No indol. | ? Acid, no clot. 
1 ce Gas N.L. | No acid, no gas. | Negative. | No indol. | ?% Acid, no clot. 
F 
0:1 ce No coli-like microbes could be found. 
Ve.c Gas N.L. Acid and gas. Positive. | No indol. | Acid, slight clot. 
G 
O-1 ¢.c Gas N.L. | No acid, no gas. | Positive. | Noindol.} Acid, no clot. 
H lee Gas N.L. | Acid and gas. | 4 positive. | No indol. | Bleached, no clot. 
I i ce. | Gas N.L. | Acid, no gas. Negative. | No indol. | Acid, no clot. 
J 1 ec. | Gas N.L. | Acid and gas. | 4 positive. | No indol. | Acid, no clot. 

















§ N.L. indicates no liquefaction of gelatine within one month. 


* “Positive” indicates the production of greenish-yellow edhe in this medium. 
“‘ Negative” indicates that this change did not occur. 


It will be noted from the foregoing table that five of the oysters (50 per 
cent.) each produced a microbe which formed when in pure culture acid and 
gas in the lactose peptone medium.; that not one of the microbes isolated 
formed indol in broth cultures; that only one (10 per cent.) of the oysters 
produced a microbe which clotted milk, and that in this instance this 
character was possessed in modified degree only by the microbe in question. 


i 
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Five microbes derived from three of the oysters (30°/,—oysters A, B, G) Division V. 
produced a characteristic change in newtral-red broth. Two oysters(H and J) Appendix D. 
yielded each respectively a microbe which did not produce an entirely pacceriological 
characteristic appearance in this medium (20°/,). The microbes isolated from dit dual cores ih 
the remaining oysters (50°/,) produced no definite change in the medium in obtained from the 

ti Helford, Whitstable, 
ques 10n. West Mersea, 

The net result was that, although all the ten oysters (100°/,) contained coli- Crouch, Roach and 


like microbes, the particular microbes chosen for subculture eventually '¥¥ect #yinss. 
proved in all cases atypical to a greater or less extent. Anticipating that 

this result was largely one of chance or degree (7.e., amount of material used 

for cuitural purposes), further experiments were instituted. 





EXPERIMENT VIII. (Crouch Oysters). 


On December 2nd 1903 ten oysters obtained from the River Crouch were 
dealt with in the manner described in the first experiment of this series with 
regard to the manner of preparing and opening the oysters and cutting up in 
their shells the bodies of the oysters. A sterile pipette was used in each 
instance to transfer as many c.c. as were obtainable of the liquid thus 
liberated to a tube containing sterile bile salt broth. The object of this 
modification was to discover whether or not the atypical characters of the 
coli-like microbes isolated in the previous experiment were to be attributed 
to accident or to the trifling amount of material subcultured or to both these 
factors combined. From each of the ten oysters (100°/,) a non-liquefying 
coli-like microbe was isolated in pure culture by the gelatine plate method. 
The coli-like microbes thus obtained reacted as follows to certain tests :— 































































































Amount | Gelatine Lactose *Neutral- jee Litmus 
Oyster. | of liquid | “shake” peptone red broth ee ra milk 
in ¢.€. Cultures. cultures. cultures. | ; cultures. 
A 4 6.0. Gas Acid and gas Positive | Indol | Acid and clot 
B 3 6c. Gas Acid and gas Positive Indol | Acid and clot 
| 
C 4 ¢¢. Gas Acid and gas Positive | Indol | Acid and clot 
D 4 c.¢. | Gas Acid and gas Positive | Indol | Acid and clot 
iE 4 c¢. Gas Acid and gas Positive Indol | Acid and clot 
F 5’ cc. Gas Acid and gas Positive | Noindol | Acid, no clot 
G | 4 ec. | Gas Acid and gas Positive Indol Acid and clot 
a! | ECAC: | Gas Acid and gas | Positive | Indol Acid and clot 
I | A G6. | Gas Acid and gas | Positive | Indol Acid and clot 
J | 4 cc. | Gas Acid and gas | Positive | Indol Acid and clot 





* « Positive ” indicates the production of greenish-yellow fluorescence in neutral-red broth. 
“Negative ” indicates that this change did not occur. 


The above table shows that no less than nine of the oysters (90 per 
cent.) yielded microbes, which in pure culture were, with regard to the tests 
employed, indistinguishable from the typical B. colt of the human intestine. 
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a The particular microbe which departed from this classic type, failed to form 
Appendix D. — jndol in broth and to clot milk, although in the latter medium it caused acidity 
Bacteriological meOlo develop. 


Examination of in- 
dividual oysters 


obtained from the _ 
Helford, Whitstable EXPERIMENT IX. (Crouch Oysters). 


West Mersea, c = 
Crouch, Roach and On December 5th 1903, ten oysters obtained from the River Crouch were 


yioshsayenae opened with the usual precautions, after preparatory washing of their shells 
in the manner described elsewhere. Each oyster was cut once through with 
sterile scissors. Each oyster thus divided into two portions was transferred 
together with its liquor to a tube containing 50 c.c. of sterile bile salt breth. 
The non-liquefying coli-like microbes, isolated from each of the oysters 
(100°/,) by the gelatine plate method, respectively exhibited in pure culture 
the following characters :— 












































Gelatine . * Neutral- : : 
cultures. : cultures : 3 
A Gas. Acid and gas. Positive. Indol. Acid and clot. 
B Gas. Acid and gas. Negative. Indol Acid, no clot. 
(feeble) 
C : Gas. | Acid and gas. | 1 Positive. | Indol. | Acid and clot. 
D P| om | as Gas. | Acid and gas. | Negative. | No indol. | Acid, no elot. 
E | Gas. oe [ow | x Acid and gas. | Positive. | Indol. | Acid, slight clot. 
| 
EF | Gas. Acid, no gas. Positive. | No indol. se no clot. 
G | Gas, | Acid and gas. Positive. No indol. | Acid, no clot. 
H | Gas Acid, very slight gas. | Positive. | No indol. | Acid, no clot. 
I | Gas. | Acid, no gas. | Positive. | No indol. | Acid, no elot. 
a | Gas. | Acid and gas. Positive. Indol. Acid, slight clot. 








* “Positive” indicates the production of greenish-yellow fluorescence in neutral-red broth. 
“Negative” indicates that this change did not occur. 


The microbes derived from the four oysters A, C, E, J, (40 per cent.) bore a 
strong resemblance, when submitted to the tests detailed, to typical B. coli. 
The microbe derived from oyster A was with respect to these tests 
indistinguishable from typical B. coli. The microbe derived from oyster C 
did not develop in neutral-red broth entirely characteristic greenish-yellow 
fluorescence, but with regard to the other tests could not be distinguished 
from typical B. coli; the microbes derived from oysters E and J did not 
produce well marked clotting in milk cultures, but weré, with respect to the 
other tests, indistinguishable from typical B. coli. 

All the ten coli-like microbes isolated produced acid in the lactose peptone 

- medium, eight microbes (80 per cent.) producing gas as well. 

Seven of the microbes (70 per cent.) produced marked greenish-yellow 
fluorescence in neutral-red broth, in one microbe (10 per cent. ) this reaction 
was not altogether typical, and two microbes (20 per cent.) failed to react to 
this test. 
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Five microbes (50 per cent.) produced indol in broth cultures. TT es 

All the ten microbes produced acidity in litmus milk, while four (40 per Appendix D. 
cent.) clotted the milk in addition to producing acidity. Bacteriological 

It will be noted that the percentage of typical B. coli isolated was lower in Examination of 
experiment IX. than was the case in experiment VIII. The truth seems to obtained fete tt 
be that in testing oysters there would, as regards the B. coli test, appear to ty Nilak 
be an optimum quantity. If too little or too much of the material is used Choncke: Roadh, aad 
for cultural purposes atypical coli-like microbes are apt occasionally to be Cg eye 
isolated. § 

Roach Oysters. 
EXPERIMENT X. (Roach Oysters). 


On November 19th 1903, ten oysters obtained from the River Roach were 
dealt with in the quantitative and qualitative manner described in the first 
experiment of this series, the dilution method there set forth in detail 
being employed. 

Primary cultures were in each instance made in sterile bile salt broth, 
and from nine out of the ten oysters one or more non-liquefying coli-like 
microbes were isolated by the gelatine plate method. These microbes 
exhibited in pure culture the following characters :— 






























































Amount | Gelatine Lactose * Neutral-| pooh Litmus 
Oyster. | of liquid | “shake” Peptone red broth tie milk 
in €.¢. cultures. cultures. cultures. | CUYUTSS: cultures. 
i 1 UG. Gas. Acid and gas. Positive. | No indol. Acid, no clot. 
0-1 cc. Gas. Acid (?) gas. | Negative. | Noindol. | Acid, no clot. 
B | Ly et. | Gas. | Acid and gas. Positive. | No indol. Acid, no clot. 
C | 1 c-c. Gas. | Acid and gas. (0 Positive.| No indol. | Acid and clot. 
Ll cc, Gas. | Acid and gas. Positive. Indol. Acid and clot. — 
D 
0-1 c.c. Gas. Acid and gas. Positive. Indol. | Acid, slight clot. 
E 1 ce. Gas. No acid, no gas. | Negative. | No indol. Acid, no clot. 
lec. Gas. Acid and gas. | 4 positive. | No indol. | Acid, slight clot. 
F 
0-1 ec: Gas. No acid, no gas. | } positive. | No indol. Acid, no clot. 
G | Prec: | No coli-like microbes could be found. 
I cc. Gas. /Acid,veryslight gas! 4 positive. | No indol. Acid, no clot. 
H 
0-1 c.c. Gas. Acid and gas. Positive. | No indol. Acid, no clot. 
T..¢.¢, Gas. Acid and gas. Positive. | No indol. Acid, no clot. 
I 
0-1. c.c. Gas. Acid and gas. Positive. | No indol. Acid, no clot. 
BICC: Gas. | Acid, slight gas, | Positive. | No indol. Acid, no clot. 
J 
Ol-c-c. Gas. Acid, no gas. Negative. | No indol. Acid, no clot. 











* “Positive” indicates the production of greenish-yellow fluorescence in neutral-red broth. 


“ Negative ” indicates that this change did not oceur. 

§ In the first case the reason is obvious, in the latter case the explanation is mors difficult 
but probably depends on the fact that other bacteria multiply in the primary medium to such an 
extent as to swamp the typical B. coli. 
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Dive It will seen from the foregoing table, that one of the oysters (10 per cent.) 
Appendix D. yielded microbes which were not distinguishable by the tests employed from 
Bacteriological the typical B. coli of the human intestine. 
Examination of Eight (80 per cent.) of the oysters yielded microbes which in pure culture 
individual oysters : ; P : 
obtained from the produced acid and gas in the lactose peptone medium ; and the same proportion 
Holford Whitstable, of the oysters yielded microbes which formed no indol in broth cultures. All 
est Mersea, ‘ f eat : ; 5 
Crouch, Roach and the microbes isolated produced acidity in litmus milk, though but four 
Pyfleet Iayings. microbes derived from three oysters (30 per cent.) also shewed tendency to 
clot milk. 

Hight microbes derived from six oysters (60 per cent.) produced definite 
ereenish-yellow fluorescence in neutral-red broth, four microbes derived from 
three oysters produced a questionably positive result in this medium, 
while three microbes failed altogether to approach the formation of the 
characteristic colour change. 

The results of the following experiment are consistent with the atypical 
behaviour of so many of the coli-like microbes isolated from the Roach 
oysters having been due to employment of an insufficient amount of the 


oyster material for cultural purposes. 





EXPERIMENT XI. (Roach Oysters). 


On December 2nd 1903, ten oysters obtained from the River Roach were 
dealt with in the manner described in the first experiment of this series, 
with regard to the manner of preparing and opening the oysters, and cutting 
up in their shells the bodies of the oysters. A sterile pipette was use in 
each instance to transfer as many c.c. as were obtainable of the liquid thus 
liberated to a tube containing sterile bile salt broth. From each of the ten 
oysters (100 per cent.) there was isolated by the gelatine plate method a 
non-liquefying coli-like microbe which, in pure culture, exhibited the following 



















































































characters :— 

Oyeter.| of iqud | bake” | Tots Porton | yor broth | Hoth | Litas mil 
if 4 ©.¢. Gas. Acid and gas. | Positive. Indol. Acid and clot. 

B 3 Ge. Gas. Acid and gas. | Positive. Indol. Acid and clot. 

C S°C.C. Gas. Acid and gas. | Positive. Indol. Acid and clot. 
Aes 4 oc. Gas. Acid and gas. | Positive. Indol. Acid and clot. 
- 4 cc. Gas. Acid and gas. | Positive. Indol. Acid and clot. 

F 4 c.¢. Gas. And and gas. | Positive. Gary Acid and clot. 

G Gi C.6. Gas. Acid and gas. Positive. Indol. Acid ree clot. 
ee 4 c.c. Gas. Acid and gas. | Positive. Indol. Acid, slight clot. 
I 9 cc. Gas. Acid and gas. | Positive. thdol Acid and clot. 

J 6 c.c. Gas. Acid and gas. | Positive. Indol. Acid and clot. 





* “Positive” indicates the production of greenish-yellow fluorescence in neutral-red broth 
“‘ Negative ” indicates that this change did not occur. 


f 
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It is interesting to note that 100 per cent. of the oysters of experiment Pe 
yielded microbes which, in pure culture, were indistinguishable, when ‘Arprendix D. 
submitted to the tests detailed, from the typical B. coli of the human intestine. Bacteriological 
It should, however, be remarked that the microbe derived from oyster H j3jnination of 
did not clot milk in so marked a manner as did the microbes derived from obtained feu th 


the other oysters. Sa Nie hh 


With this single exception all the oysters (practically 100 per cent.) Crouch, Roach and 
yielded microbes which, when submitted to the tests detailed were indistinguish- °° “Ye 
dle from the typical B. coli of the human intestine. 





EXPERIMENT XII. (Roach Oysters). 


On December 5th 1903, ten oysters obtained from the River Roach were 
opened with the usual precautions after preparatory washing of their shells 
in‘the manner described elsewhere. Each oyster was cut once through with 
sterile scissors. - Kach cyster thus divided into two portions was transferred, » 
together with its liquor, to a tube containing 50 c.c. of sterile bile salt broth.» 

The non-liquefying coli-hke microbes, isolated from the bile salt broth 
cultures of each of the oysters by the gelatine plate method, exhibited 
in pure culture the following characters :— 
















































































A 
2 | | 
relatine * ‘gl- | ‘ 
Ovster Z Aaa ” Lactose peptone By iA Broth Litmus milk 
vie cultures. cultures. cultures. 
eultures. cultures. 
Pia al 
A Gas Acid, no gas Positive | No indol Acid, no clot 
B Gas Acid, slight gas | _— Positive Indol Acid and clot 
| (feeble) 
| 
C Gas Acid, no gas Positive No indol Acid, no clot 
D Gas Acid and gas Positive | No indol | Acid, no elot 
ve | | 
E Gas No acid, no gas | Positive | No indol Acid, no clot 
F ~ Gas Acid, no gas | Positive | No indol Acid, no clot 
G Gas Acid and gas | Positive | Indol Acid and clot 
| Re Bee 
H Gas Acid and gas | Positive | No indol Acid, no clot 
| 
I Gas No acid, no gas | (2) Positive | No indol Acid, no clot 
| | 
| | 
J Gas Acid, no gas | Positive | No indol Acid, no clot 








* Positive” indicates the production of greenish-yellow fluorescence in neutral-red broth. 
“Negative” indicates that this change did not occur. 


One (oyster G) of the oysters (10 per cent,) yielded a microbe which 
presented in pure culture characters, with respect to the tests detailed, that 
were identical with those displayed by the typical B. coli of the human 
intestine. The microbe derived from oyster B approached closely to this 
classic type, but compared with the microbe from oyster G the indol pro- 
duced in broth culture by the microbe derived from oyster B was feeble, and 

as production in the lactose peptone medium was not copious. 

Eight of the microbes produced acid in the lactose peptone medium, while 
four (40 per cent.) produced gas also. Two microbes (20 per cent.) failed 
altogether to respond to this test. 
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Pyfleet layings. 


Nine of the microbes (90 per cent.) produced a pronounced greenish-yellow 
fluorescence in neutral-red broth. One microbe (10 per cent.) possessed this 
character only in a minor degree. 

The two microbes which bore marked resemblance to typical B, coli (20 
per cent.) formed indol in broth culiures. Eight (80 per cent.) of the microbes 
did not exhibit this character. ; 

Twenty per cent. of the microbes clotted and 80 per cent. failed to clot 
milk, although all the 10 microbes produced acidity in milk. 

The cause of the atypical characters exhibited by the coli-like microbes 
isolated in this experiment as compared with the preceding experiment is, 
pethaps, partly due to an unsuccessful speculative choice of colonies for 
subculture, and partly to the circumstance that it is apparently possible to 
add too much as well as too little oyster liquid to the primary cultures, 
when the object is the isolation of typical B. coli from the secondary cultures. 
In some cases, in which too much of the material is added to the medium, 
atypical coli-like microbes appear to multiply more rapidly in the primary 
cultures than the typical B. coli, and these atypical microbes are apt to 
predominate in the secondary cultures. 


Pyjleet Oysters. 
EXPERIMENT XIII. (Pyfleet Oysters). 


On December 3rd 1903, ten Pyfleet oysters (collected December 2nd) 
were dealt with in the quantitative and qualitative manner described in the 
first experiment of this series, the dilution method there set forth in detail 
being employed (sce Experiment I., page 258). 

Further, the macerated body of each oyster with its residual liquor (after - 
the 2 cc. necessary respectively for inoculating a sterile bile salt broth 
tube, and for making the dilutions in sterile distilled water had been 
abstracted) was added to a tube containing 50 c.c. of sterile bile salt broth. 
Coli-like microbes were isolated by the gelatine plate method from (qa) the 
iiquor, and (4) the body and liquid of each oyster.. None of these microbes 
liquefied gelatine. 


These microbes exhibited in pure culture the following cl 


1aracters :— 
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Amount used | Gelatine Lactose *Neutral Broth Litmus Bacteriological 
Oyster. for cultural “ shake” peptone red broth A milk Examination of 
purposes. cultures. cultures. cultures, | SUYUTES- cultures. ae zie 
_____________. Helford, Whitstable, 
West Mersea, 
A 1 cc. of liquid Gas Acid and gas | Positive Indol Acid and clot Crouch, Roach and 
Pyfleet layings. 
0°1 c.c. of liquid Gas Acid, no gas Positive | Noindol | Acid, no clot 
ae ca Gas Acid and gas | Posltive Indol Acid and clot 
a AOA OS 
B 1 ce. of liquid Gas Acid and gas | Positive Indol | Acid and clot 
ae and a | | Gas Acid and gas | Positive Indol Acid and clot 
— 2ce. | 
C 1 ce. of liquid Gas Acid and gas | Positive Indol Acid and clot 
0°1 ce. of liquid No coli-like microbes could be found. 
Body and liquid Gas Acid and gas | Positive Indol Acid and clot 
(2 cc.) : 
D 1 c.c. of liquid Gas Acid and gas | Positive Indol Acid and clot 
Body and liquid Gas | Acid and gas | Positive Indol Acid and clot 
(— 2 cc.) | 
E i ee. of liquid FAS Acid and gas | Positive Indol Acid aud clot 
0-1 e.c. of liqnid Gas Acid and gas | Positive Indol Acid and clot 
Body and liquid Gas Acid and gas | Positive Indol Acid and clot 
(— 2 ©.) b ef 
bi 1 cc. of liquid Gas Acid and gas | Positive Indol Acid and clot 
0-1 c.c. of liquid | No eoli-like microbes could be found. 
Body and liquid | Gas Acid and gas | Positive Indol | Acid and clot 
(2 6c.) ate OS 4 
G 1 e.e. of liquid Gas Acid and gas | Positive Indol | Acid and clot 
Body and liquid Gas Acid and gas | Positive Indol | Acid and clot 
(— 2 ce.) » Ve bes ‘ \? ee | ‘ 
H 1 ec. of liquid Gas Acid and gas | Positive Indol Acid and clot 
Body and liquid | Gas Acid and gas | Positive Indol | Acid and clot 
(— 2 ee.) | ; 
f lee. of liquid | Gas | Acid, slight gas | Negative | Noindol | Acid, no clot 
(0-1 ce. of liquid; Gas | Acid, slight gas} Negative | No indol | Acid, no clot 
Body and liquid | Gas Acid and gas | Positive Indol Acid and clot 
(— 2 ¢¢.) 
J 1 cc. of liquid | Gas Acid and gas | Positive Indol | Acid and clot 
0-1 c.c. of liquid | - No coli-like microbes could be found. 
Body and liquid | Gas Acid, no gas Positive Indol Acid, no clot 








( As 2 ra i Mb 











* « Positive ” indicates the production of a greenish-yellow fluorescence in neutral red broth. 
‘“ Negative ” indicates that this change did not occur. 


It will be seen on studying this table, that from cach of the ten oysters (100 
perv cent.) one or more microbes were isolated which, in their bchariour to the 
tests detailed, could not be distinguished from the typical B. coli of the human 


intestine. 
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gc cake Three of the oysters (30 per cent.) were found to contain coli-like microbes 
Appendix D. in 0-1 cc. of their liquid. In the case of oyster E, the microbe isolated from 

Bacteriological 0" c.c. of oyster liquid differed in no respect, when submitted to the tests 
Mividuel opsters Getailed, from the typical B. coli. 

obtained from the All of the ten oysters (100 per cent.) contained coli- like microbes in 1 e.c. 
ee ie ibe of their liquid, and it is noteworthy that 90 per cent. of these microbes 
Crouch, Roach and isolatcd from 1 ¢.c. of oyster liquid were indistinguishable, with regard to the 
Pyfleet laying. togts detailed, from the typical B. coli of the human intestine. 

The oyster body and the residual liquid (after abstraction of the 2 ¢.c.) 
contained in each of the ten experiments coli-like microbes. Of the microbes 
isolated, 90 per cent. were indistinguishable from the typical B. coli of the 
human intestine. 

It is noteworthy that in no instance did any of the ten oysters fail to 
contain at least one microbe indistinguishable from typical B. coli; 10 per 
cent. of the oysters containing a number corresponding to at least 10 per c.c. ; 
90 per cent. at least 1 per c.c.; and 10 per cent. at least 1 per oyster. 


Summary and Conclusions. 
In summary of the foregoing the following points should be noted :— 


The Helford, Whitstable, West Mersea, Crouch, Roach and Pyfleet oyster 
layings have all been approved on topographical grounds, either because 
sewage pollution is practically absent or because, owing to the set of the 
tides, effect of dilution, and other factors, the sewage is conjectured to 
reach the layings in none but negligible amount ; or perhaps for the reason 
that the sewage would have to travel so far, or take so long a time to reach 
the layings, as to bring the conditions under the designation “ remote 
sewage pollution.” These layings are indeed considered to be, from the 
topographical point of view, among the purest (some of them perhaps the 
purest) layings around the English Coast. 

To suggest therefore that the oysters from these layings are impure, in the 
sense that they are a source of danger to health, would be a grave step to 
take. It would be equivalent to implying that secure conditions of oyster 
culture in England are practically unattainable. 

In discussing the facts observed in view of the considerations involved, I am 
accepting here, as indeed throughout this report, the judgment of the topographist 
as if tt were final. At the same time, this need not aiways necessarily 
amply my complete personal agreement. Meanwhile I, as a bacteriologst, offer 
no opinion as to the pause or otherwise of oysters from. these layings 
giving rise to epidemic disease. 


Quantitatire Results. 


As regards the bacteriological facts, it will be convenient to consider, in the 
first place, the results of the quantitative examinations for coli-like microbes 
of each oyster out of a batch of ten oysters derived from each of the 
foregoing layings. 

For this purpose, reference should be made to Experiments L, IL, IV., 
Vil vexed LT 


Estimated number of Coli-like Microbes per c.c. of Oyster Liquid (miaed Liquid and 


Juices of Oyster). 
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It is important to note that it is not suggested that these figures should abt 
be accepted as indicating | the respective merits of the different oysters. Appendix D. 
The point of interest is that as regards 60 oysters (10 from each of Six Bacteriological 
separate layings) the number of coli-like microbes present corresponded :— Examination of 


individual oye S 
btained from t 
In 7 oysters (11°6 °/,) to one fees a) Oprsined: from abe 


- 4: as E 4 Helford, Whitstable, 
coli-like microbes per ¢.c. of oyster wast Mersea, 


» 23 (38°3 ‘/o ) 5) ten liquid (mixed liquor and juices Croucb, Roach and 
” 28 ”? (46: 6 hoa », One { of 0 ster) Pyfleet layings. 
ay SaaS (ome/,),, not any J 


Of course, many of these coli-like microbes were not identical in behaviour 
with typical B. coli, but the question of biological attributes will next 
receive attention. The chief point emphasized at this stage is the fact 
that practically all the oysters derived from certain of the vepuiedly purest 
layings in England could be regarded as containing from 1 to 100 coli-like 
microbes per c.c. of oyster liquid (mixed liquor and body juices). 


Qualitative Results. 


As regards a list of the biological characters of the B. coli contents of 
individual oysters, much depends on the amount of material used for cultural 
purposes, and also on the “chances” involved in the speculative choice of 
colonies for subculture. This being understood, it is justifiable in relation to 
my thesis, to select the particular batch of ten oysters from each of the six 
layings which, when submitted to examination, yielded the most typical B. 
coli.* 

As the constant repetition of the results of sub-cultural tests is apt to 
erow wearisome, the word ‘‘flaginac” will be used in the following sense :— 


fl ag in ac 
—_—$"__—=_ pa —"—, 
— q aS 
a “4 — 
a sata = Os 
ac I a Re 2) (oe 
of cS oe we 
mS y oe re 
ers A102 | a oO > 2 
Som © qs =e eae 
na = r= ao ™ oo 
a 2 os O Ons FS A ar 2 
=| SS = pel Sst C2) 
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Do 2 5 ac nS 
now OL rt Crore 
ogo Ms 2 2 
wok Do TQ & = 
or) mm Nis So an 
O M BO e tens 
he Os S one 
ele res rs Oo = fp ES 
ao q eS te 
mit — S — 
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The word “ flaginac,” thus indicates that a microbe was imdistinguishable, as 
regards the tests employed, from the typical B. coli of the human ‘intestine. 
Whenever letters are placed in brackets, this indicates an incomplete 
reaction. The absence of a character is expressed by the omission of the 
letters chosen to indicate that attribute. 





* It must be understood definitely, that I have not, as regards any of the layings, selected 
oysters from separate batches, so as to make up a total of ten oysters, but have chosen the 
particular batch of ten oysters out of a series of batches of ten oysters yielding the must typical 
B. coli. 
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Crouch, Roach and Ffelford - 


Pyfleet layings. 
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Biological Attributes of the most typical Coli-like Microbes derive@ from each of 60 Oysters 
independently of their relative Abundance. 





Oysters 


1 


Lo 





Experi- 
ment I. 


Whit- 

stable 
Experi- 
ment 


Il. 


W.Mersea 
Experi- 
ment 


Vi. 


Crouch 
Experi- 
ment 


VILE 


Roach- - 
Experi- 
ment 


XI. 


Pyfleet 
Experi- 
ment 


XIII. 
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It thus appears as regards 60 oysters (10 from each of six separate 
layings), all of which contained coli-like microbes, that the biological attributes 
of the microbes in question may be expressed as follows :— 


56 oysters contained ‘“ flaginac” microbes 
y 


That is, 93 per cent. of the 

1 oyster 34 flagin(ac) ” oysters contained microbes 

L oyster flag(ac) indistinguishable as re- 

cs 4 ina gards the tests employed, 

1 oyster a agac a Jrom the typical B. colt of 
1 oyster ‘ flag , the human intestine. 





The inference is that practically all the best known English oysters are 
liable to contain, given a batch of ten oysters, coli-like microbes in each 
of the ten oysters (100 per cent.), and that in many cases these coli-like 
microbes may be indistinguishable, as regards the tests employed, from the 
typical B. coli of the human intestine. 

The matter may be regarded as one of proportion; and, in the circum- 
stances, until the “permissible degree of biological impurity” can be 
defined no English oysters should be condemned on bacteriological grounds 
alone, unless, indeed, the results indicate bacteriologically such gross 
pollution as to afford no possible room for doubt of their objectionable 
quality. This does not mean that the quantitative and qualitative 
bacterloscopic examination of oysters is unimportant. The contrary is my 
own view, but until knowledge is more complete, it would, I consider, be 
unjustifiable to damage an important industry by relying eacluszvely on the 
bacteriological facts, the precise interpretation to be placed on these facts 
remaining a matter for speculation. 

Meanwhile demonstration of the mere presence of B. coli, as the 
result of qualitative bacteriological analysis, even in 90 per cent. of a batch of 
oysters from any layings around the English coast would seem, in face of the 
above results, insufficient to condemn such layings. 
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APPENDIX E. 


Experiments designed to ascertain whether immersionfor a considerable time Division V., 
| in Padded ae App. E. 
of the bodies of oysters (freed from their shells) in strong germicidal solutions Epis 
is to be relied on to destroy B. coli (or coli-like microbes); whether, that is, these Effect, from the 
’ , BRE a : Bacteriological 
microbes are or are not contained within the alimentary tract of the oyster. point of view, of 
exposing the 


EXPERIMENT 1. bodies of Oysters 

(freed from their 

August 29th 1903. shells) to various 
. , germicidal 
The oysters* experimented upon were four in number, and were gathered, solutions. 


at high tide, in the Penryn River, at 9.0 a.m. on August 28th. The oysters 
were cleaned and opened in the manner described elsewhere. They were 
then detached from the shell with a sterile knife. Two oysters (a and 6) were 
soaked, without further treatment, in 5 per cent. carbolic acid solution for one 
hour, while the remaining two oysters (¢ and d) were similarly treated after the 
mantle lobes and gills had been cut off. Each oyster was washed in sterile 
water, then cut wp with sterile scissors, and added te a flask containing 
20 ¢c.c. taurocholate-peptone-glucose medium. 

The result of incubation at 37° C. showed that in no case was acid or gas 
produced in the medium. This negative result does not necessarily, however, 
prove the absence of coli-like microbes from the alimentary canal of the oyster ; 
for it is possible that either the antiseptic may have penetrated there or that 
enough disinfectant may, despite the washing, have adhered to the outside 
of the oyster to inhibit growth of coli-like microbes, if present. Indeed, 
subsequent experiments showed that either the one or the other explanation 
is in all probability correct. 


EXPERIMENT 2. 


August 28th 1903. 


Oysterst (three in number) from Penryn River, gathered on August 27th at 
low tide, were used for this experiment. These oysters were treated as 
in the previous experiment (oysters @ and 4), and were soaked for one hour in 
a 5 per cent. solution of carbolic acid. After being washed with sterile water, 
and cut up with sterile scissors, each oyster was added to a separate flask 
containing sterile taurocholate-glucose-peptone medium. 

On incubation, growth ensued in each of the three flasks, and from each 
by the gelatine plate method a, coli-like microbe (L, I, U1.) was isolated in 
pure culture. Coli-like microbes I, IJ., and IL. exhibited the following 


eultural characters :— 























| Coli-like Microbe. | Coli-like Microbe. | Coli-like Microbe. 
ao, : Il. IIL. 

Gelatine “shake” cultures ... ee Gas, Gas. Gas. 
Lactose peptone LN a. ... | Acid and gas. Acid and gas. Acid and gas, 
Neutral-red broth x ao aa | Greenish-yellow | Greenish-yellow | Greenish-yellow 

| fluorescence. fluorescence (4 fluorescence. 

: positive result) 

Broth ee e: Indol. Indol Indol. 
Litmus milk e3 Acid and clot. Acid and clot. Acid and clot. 


No liquefaction of gelatine (one month). 








* The oysters used in this experiment were from the same batch as those employed in the 
routine experiment No. 6 (see repor’ on Helford and Penryn oysters, Division IV). 

+ The oysters used belonged to the same series as those of Experiment No. 6 of the routine 
analysis (see report on the Helford and Penryn oysters, Division IV). 
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It will be seen that coli-like nucrobes I. and III. differed in none of the 
cultural tests to which they were submitted from typical B. coli. Coli-like 
microbe II. also approximated very closely to typical B. coli. 

It.is apparent from this experiment that immersion of an oyster for one 
hour in 5 percent. carbolic acid solution was insufficient to inhibit the growth 
or impair the vitality of coli-like microbes present within the Shae of the oyster 
itself. 

EXPERIMENT 3. 
September 8th 1903. 

The oysters* employed in this experiment were gathered in the Helford 
River at low tide on September 7th. After having been cleaned, opened, 
and carefully detached from the shell, with the usual precautions, they were 
allowed to remain for 15 hours in a 5 per cent. solution of carbolic acid, 
and were afterwards washed with sterile water, Each oyster was then cut up 
with sterile scissors and transferred to a flask containing 50 c¢.c. of sterile 
taurocholate-peptone-glucose medium. 

Two oysters were ‘examined in this manner, a positive Spey being 
obtained in one case and a negative result in the other, 

From the culture in which growth occurred, a gelatine plate was made 
from which a microbe was isolated, yielding in pure culture the following 
characters :— 











Gelatine “shake ” culture - - . oul Sas. 

Lactose peptone ” - - - - | Acid and gas. 

Neutral-red broth us - - - - | Greenish-yellow fluorescence. 

Broth culture . - 2 - “ No indol. 

Litmus milk | i - - - - | Acid and clot. : 





No liquefaction of gelatine had occurred after lapse of one month. 





It Al be seen ‘that his Bee lee sneeans aati in its failure to te 
indol, was indistinguishable, when submitted to the above cultural tests, 
from typical B. coli. | 

The foregoing experiments serve to show that, although in the case of 
the four Penryn oysters of the first experiment no coli-like microbes could 
be isolated from the bodies of the oysters after one hour’s immersion in 
5 per cent. carbolic acid solution, immersion for the same period of time in 
carbolic acid of the same strength did not: suffice to kill coli-like microbes in 
any one of three other Penryn oysters thus treated. Indeed, systematic 
testing revealed that two out of the three microbes thus isolated differed 
not at all from typical B. coli in the subcultural reactions to which they 
were submitted, while the third differed in this sense to a very slight extent 
from typical B. coli. ‘Further, in the case of the Helford oysters, 
ithours immersion in 5 per cent. carbolic acid solution did not, in one out 
of two instances, suffice to kill coli-like microbes present within the body of 
the oyster. It is noteworthy that the strain of coli-like microbes isolated in 
this later case closely resembled typical B. coli in the several cultural tests 
carried out. 

EXPERIMENT 4. 
August 27th 1903. 

An oyster}, gathered on August 26th, from the Penryn River ai low 
tide, was used for this experiment. The oyster was cleaned, and opened 
with the usual precautions, then detached with a sterile knife from its 
shell, and transferred to soak in a 5 per cent. copper sulphate solution 
for u hour; after this the oyster was washed in sterile water, and finally 
it. was cut up and transferred to a flask containing 100 c.c. of sterile 
taurocholate-glucose-peptone medium. 





* The oysters employed belonged to the same series as those of the routine examination No. 17 
(Division IV.). 

+ The oyster used for this experiment corresponded to those used in Experiment 6 of the 
routine examination (See report on the Helford and Penryn oysters, Division IV.). 


/- 


279 
A gelatine plate was prepared from the flask in which acid and gas 
developed, and a microbe thus isolated in pure culture was submitted 
to detailed subcultural tests. 
Characters of microbe isolated from a Penryn oyster which had been 
soaked in 5 per cent. copper sulphate solution for half hour :-— 











Gelatine “shake ” culture : : - Gas. 

Lactose peptone ait 3 - - - | Acid and gas 

Neutral-red broth ,~ - - - - | Greenish-yellow fluorescence (4 positive result). 
Broth 4 - - | No indol. 


Litmus milk 


- - - | Acid and clot. 


” 





This microbe was, subsequently found slowly to liquefy gelatine; in 
other respects, however, it bore a near resemblance to some strains of B. coli. 

This experiment serves to show that half an hour’s immersion in a 
5 per cent. solution of copper sulphate was insufficient entirely to destroy all 
microbes which might possibly be considered akin to B. coli. 


EXPERIMENT 5. 


September 8th 1903. 


The oysters* employed in this experiment were gathered in the Helford 
River at high tide on September 7th. They were cleaned and opened in the 
manner described elsewhere, then allowed to remain, after having been care- 
fully detached from the shell with a sterile knife, in 1 in 500 corrosive sublimate 
solution for 14 hours. The oysters were then washed with sterile water, 
eut up, and each macerated oyster was transferred to a separate flask 
containing 50 c.c. of sterile taurocholate-peptone-glucose medium. Four 
oysters were thus examined, and in one case a positive result was obtained, 
a coli-like microbe being isolated from a gelatine plate made from the original 
culture ; the three other cultures gave negative results. | 

The coli-like microbe exhibited in pure culture the following characters :— 








‘Gelatine “shake ” culture - - - - | Gas. 

Lactose peptone mn - - - | Acid and gas. 

Neutral-red broth __,, - ; : - | Greenish-yellow fluorescence. 
Broth 4 - : - - | No indol. 

Litmus milk “ - = - - | Acid and clot. 


No liquefaction of gelatine had occurred after lapse of one month. 





This experiment shows that exposure to corrosive sublimate 1 in 500 for 
14 hours, was.in one out of four instances insufficient to inhibit the growth 
of coli-like microbes present within the body of the oyster immersed in the 
“oermicide.” It is noteworthy, that the microbe isolated in pure culture 
from the macerated oyster body differed only to a slight extent in the 
subcultural reactions detailed above from typical B. coli. 








* The oysters employed belonged to the same series as those of the routine examination, 
No. 16. (See report on the Helford and Penryn oysters, Division IV.) 
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EXPERIMENT 6. 


September 16th 1903. 


Four Penryn oysters collected at high tide on September 15th, were 
cleaned in the manner described elsewhere, and opened severally with a 
sterile knife; and on removal in this manner from their shells, the oysters 
were immersed for a quarter of an hour respectively in the following 
solutions :—the first oyster (@) in absolute alcohol, the second oyster (d) in 
2°/, carbolic acid solution, the third (c) in 1 in 1,000 mercuric chloride 
solution, and the fourth (¢@) in 5°/, copper sulphate solution. When the 
quarter of an hour had expired, each oyster was separately removed from — 
the solution by means of sterile forceps, and sterile water poured over it. It 
was next transferred without cutting it up to a separate tube containing 
50 c.c. of sterile bile salt broth (cultures (a), (4), «), (d)). Cultures (a), (0), (¢), 
yielded coli-like microbes which, in pure culture, exhibited the following 
characters :—— . 





(a) 
Absolute Aleohol. 


(c) 
Mercurie Chlo- 
ride 1 in 1,000. 


(2) i 


2°/, Carbolic Acid. 





Gas. 


Gelatine “shake” cultures* .. Gas. 


Gas. 


Lactose peptone Negative. Acid and gas. Acid and gas. 


PP] 


Neutral-red broth __,, Greenish-yellow | Greenish-yellow | Greenish-yellow 
fluorescence. fluorescence. fluorescence. 
Broth . No indol. Indol. No indol. 





Litmus milk Acid, no clot. Acid and clot. 


9 








Acid and clot. | 





This experiment shows that, although in this instance immersion for 
4, hour in 5°/, solution of copper sulphatet sufficed to kill all coli-like 
microbes, immersion for the same period failed to effect this when absolute 
alcohol, 2°/, carbolic acid solution, and ‘1°/, solution of mercuric chloride 
were used. 


The experiments, as a whole, serve to show that germicidal solutions, in 
the strengths used and during the allotted time of exposure, may fail to 
destroy the vitality of B. coli or coli-like microbes, presumably because 
these bacteria are contained within the body of the oyster. It is well 
known that the microbes in question, if per se exposed to the action of 
germicidal solutions of the sort and in the strengths detailed, would not fail 
rapidly to succumb. The evidence therefore leads to the inevitable conclusion 
that the microbes must have been protected by the tissue of the oyster body 
from the germicidal action. The presence of the microbes in the alimentary 
tract, for instance, would be consistent with this view. It follows, therefore, 
that negative results obtained by the bacteriological examination of the liquor 
of the oyster irrespective of the interior juices of the oyster are not to be 
unreservedly accepted. 





* Microbe (a) slowly liquefied the gelatine. 


Microbes (2) and (c) did not liquefy gelatine (one 
month). 


+ It will be seen from a foregoing experiment that immersion in copper sulphate of the same 
strength for double the time was insufficient to inhibit the growth of eoli-hke microbes. 


_ Experiments to ascertain whether or not washing the body of an oyster 
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APPENDIX F 


frees it from 8. coli or coli-like microbes. 






WW BWAS 






SASS —_ 

















EXPERIMENT I. 
August 26th 1903. 


The following experiment was made in order to 
ascertain whether B. coli or coli-like microbes 
present in oysters are situated in the oyster itself 


(or so firmly attached to the oyster as to be 


incapable of being washed away), or in the oyster 
The oyster employed was 


liquor. 


fromthe Helford River at high tide on August 25th. 


This oyster was cleaned, and opened with 
the precautions detailed elsewhere; and of the 
liquor, 1 c¢.c. (culture A) and ;4 cc. (culture B) 


respectively, were examined for B. coli. 


The body of the 


glucose medium in a flask. 


As was anticipated, coli-like microbes were isolated not only from the 
cultures made from the liquor (in the A culture indistinguishable with 
regard to the tests employed from typical B. coli), but also from the culture 
containing the washed body of the oyster. 


oyster was then removed 
from the shell with as little injury as possible to 
its substance, and transferred to a sterile flask and 
washed (see figure), for 15 hours in, fast running 
main water, then repeatedly with sterile water, 
and finally the body was cut up and added to 100 ¢.c. taurocholate-peptone- 


The experiment seems to indicate 


that it is impossible to wash an oyster free from coli-like microbes. 


The characters of the microbes isolated were as follows :— 








gathered 








Liquor Liquor 
eo of oyster l ce. | of oyster 35 ¢.c. Mica ey 
(culture A). (culture B). Laie 
Gelatine “shake ” cultures - | Gas. Gas. Gas. 
Lactose peptone ~- in - | Acid and gas. Negative. Acid and gas. 
- | Greenish-yellow | Negative. Greenish-yellow 


Neutval-red broth hs 3 
Litmus milk ue 


Bro th 9 > 


fluorescence. 
= Acid and clot. 


- | Indol. 
No liquefaction 


of gelatine. 
(One month). 





Acid, no clot. 
Indol. 


No liquefaction 
of gelatine 
(one month), 
but some 
yellowish co- 
louration of 
medium. 





fluorescence. 


Acid and clot. 
Indol. 
No liquefaction 


of gelatine. 
(One month). 





The following experiment was also made to determine whether all the coli- 
like microbes found in the oyster were derived from the liquor in the shell, 
or whether they were present in the interior of the oyster itself, or were 


EXPERIMENT 2. 


September 8th 1903. 


so firmly adherent to the oyster as to be incapable of being washed away. 


(220. 
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Oysters from the Penryn River, gathered on September 7th at low tide, 
were chosen for the experiment.* Three of these oysters were opened with 
the precautions described elsewhere, carefully detached from their shells and 
washed in fast running main water for 33 hours (see figure). They were 
then washed repeatedly with sterile water, after which each oyster was cut 
up, and added to one of three flasks (A, B, C), containing each 50 cc. 
taurocholate-peptone-glucose medium. 


Typical B. coli, as regards the tests detailed, was obtained in all these 














cases. The biological characters were as follows :— 
Jats Flask A. Flask B. Flask C. 
Gelatine “ shake” cultures - Gas. Gas. Gas. 
Lactose peptone ,, . Acid and gas. Acid and gas. Acid and gas. 
Neutral-red broth ,, - Greenish-yellow Greenish-yellow Greenish-yellow 
fluorescence. fluorescence. fluorescence. 


Litmus milk 





Acid and clot. 


Acid and clot. 


Acid and clot. 


Broth Py eke Tadeo Tale Tidol: 





These experiments seem clearly to indicate that no amount of washing can, 
within a reasonable space of time, free an oyster from coli-like microbes. 


EXPERIMENT 38. 


Five oysters obtained from the Helford River layings at high tide and 
five oysters obtained from Helford at low tide were washed in the manner 
described elsewhere, and in opening the usual precautions were carefull 
observed. Each oyster was opened with a sterile knife, carefully detached 
from the shell, and while the oyster was held in sterile forceps 45 c.c. of 
sterile water were poured over it. Then the whole oyster was dropped into 
50 c.c. of sterile bile salt broth contained in a wide-mouthed glass tube. 


In this manner cultures (a), (0), (¢), (d), (¢) were made from the oysters 
obtained at low tide, and cultures (/), (g), (2), (2), (7) from the oysters 
obtained at high tide. In every case on incubation growth, as testified by 
the development of acid and gas in the medium, ensued. Gelatine plate 
cultures were made in each instance, and the varieties of coli-like microbes 
isolated yielded in pure cultures the following characters :— 


“ Washed” Oysters from Helford River (low tide). 








(a) (b) (c) 


Gas. 


(d) (e) 











Gelatine “shake” cultures Gas. Gas. Gas. Gas. 


Lactose peptone is Acid and gas. | Acid and gas. | Acid and gas. | Acid and gas. ‘Acid and gas. 


Neutral-red broth __,, Greenish-yellow|Greenish-yellow|/Greenish-yellow|Greenish-yellow Greenish-yellow 


fluorescence. fluorescence. fluorescence. fluorescence. fluorescence. 
(? positive. ) m 
3roth - - Indol. Indol. Indol. Indol. No indol. 





Litmus milk - ia Acid, slight clot.|Acid, slight clot.| Acid, no clot. 





Acid and clot. | Acid and clot. 





None of these microbes liquefied gelatine within one month. 





* The oysters used in this experiment belonged to the same series as those of the routine 
experiment 10, Division IV. 
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‘ Washed” Oysters from Helford River (high tide). 























rim. f) (g) | (hh) (i) (3) 
Gelatine ‘shake’ cultures| Gas. Gas. Gas. Gas. Gas. 
Lactose peptone - Acid and gas. | Acid and gas. | Acid and gas | Acid and gas. | Acid and gas. 
Neutral-red broth , Negative. |Greenish-yellow|Greenish-yellow|Greenish-yellow|Greenish-yellow 

; fluorescence. fluorescence. fluorescence, fluorescence. 
Broth oe - ef No indol Indol. Indol, Indol. Indol, 
Litmus milk - : Acid, no clot. | Acid and clot. |Acid, slight clot.) Acid and clot. |Acid, slight clot. 











None of these microbes liquefied gelatine within one month. 


It is noteworthy that of the coli-like microbes isolated from these oysters, 
some varieties were, when tested in the manner detailed above, practically 
indistinguishable from typical B. coli. The majority of the remaining 
varieties approached closely to the type of the classical B. coli. An inter- 
esting point is that all the coli-like microbes (100 per cent.) isolated from 
these oysters produced acid and gas in lactose peptone medium, and this test 
is, in the opinion of some bacteriologists, of superlative diagnostic significance 
where B. coli is concerned. 


This experiment shows that each of ten oysters separately washed and 
placed in separate tubes of culture medium was found to contain B. coli (or 
coli-like microbes) either in its interior or so firmly attached to it as to 
render removal by washing impossible. 


Notwithstanding the fact that the Helford oysters come from a river which, 
on topographical grounds, would be judged to be of great purity, each of 
the ten oysters (100 per cent.) contained B. coli or coli-like microbes. It 
would therefore seem to be unjustifiable to condemn oysters owing to the 
mere presence certainly of coli-like microbes, probably even of completely 
typical B. coli in them. 


It may indeed reasonably be doubted whether (excepting deep sea 
oysters), there can easily be found on any layings around our English 
shores a majority out of a batch of oysters which do not contain B. coli or 
coli-like microbes. 


EXPERIMENT 4. 


Ten oysters obtained at high tide from the Helford River were prepared 
in the manner described elsewhere, and then carefully detached with a sterile 
knife from their shells. They were then placed in a sterile beaker and 
washed for three and a half hours under a rapid stream of tap water coming 
direct from the main. The oysters were then separately extracted with 
sterile forceps, and, before being cut up with sterile scissors, each oyster 
was washed with 45 c.c. of sterile water. Each oyster was then held with 
sterile forceps over a sterile 1,000 c.c. cylinder, and cut up with sterile 
scissors, the pieces being allowed to drop into the cylinder. 


The bulk of the oysters was found to be 100 cc. Sterile water was then 
added in order to fill up to the 1,000 cc. mark, and the mixture carefully 
stirred with a sterile glass rod. From this mixture of sterile water and 


macerated oyster bodies cultures were made in peptone-glucose-bile-salt — 


medium. Coli-like microbes were isolated from cultures made from 100 c.c. 
(1 coli-like microbe per oyster) and 10 c.c. (10 coli-like microbes per oyster) 
respectively of the macerated oyster bodies and sterile water. ‘The following 
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were the characters exhibited in pure culture by the microbes thus 
isolated :— 








Microbe isolated from 100 ¢.c. | Microbe isolated from 10 c.¢, 
ican (1 B. coli per oyster.) (10 B. coli per oyster.) 
Gelatine “shake” cultures — - Gas. | ) Gas. 
Lactose peptone r - Acid and gas. | Acid and gas. 
Neutral-red broth - - | Greenish-yellow fluorescence. | Greenish-yellow fluorescence. 
Broth ¥ : Indol. | Indol. 
Litmus milk : - Acid and clot. | Acid and clot. 








No liquefaction of gelatine occurred after the lapse of one month. 


{t is noteworthy that, when submitted to the foregoing tests, neither of the 
microbes isolated could with respect to the tests employed, be distingnished 
from typical B. coli. It is interesting to observe that 34 hours, washing of 
the oyster bodies was insufficient to “deprive them of coli-like microbes, in 
that such microbes were found, as is obvious from tie quantities used for 
culture, to number on an average at least 10 in every oyster. 


Experiments of this sort show the necessity of examining hachetateinedte 
the whole contents of the oyster shell. 
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APPENDIX G. 


() A uantitative Series of Experiments to ascertain the relation between the _ Division V., 
biological composition of (1) the shell liquor and surface ‘‘ washings” of the PP 


oyster, and (2) the “washed” body of the oyster. Comparison, 
bacteriologically, 
EXPERIMENT A. between (a) the 
if liquor and 
September 9th 1903. “washings” of 


Re é é f oysters, and (b 
The oysters utilised for this experiment were gathered in the Helford the « ore 


River, at low tide, on September 8th. They were cleaned in the manner bodies of oysters. 
described elsewhere, before being opened with a sterile knife. Each oyster 

was carefully detached from the two valves of its shell, with as little injury 

as possible, and washed in the manner about to be described. 


A sterilised funnel was placed in a sterile 1,000 c.c. 
measuring cylinder as shown in the accompanying figure. 
The liquor in the oyster shell was poured into the cylinder 
before the oyster was completely detached, and then the 
oyster was removed from the shell with sterile forceps, held 
over the funnel, well washed with sterile water, and allowed 
to rest in the funnel. Ten oysters were treated severally in 
this manner, and then allowed to drain in the funnel. 


I, Liquor. 


The total amount of sterile water employed for 
washing purposes was... ui BY TAR SLO.C.c: 
The total volume of liquid (oyster liquor and 
‘‘washings ”) in the measuring cylinder was 840 cc. 
Therefore, the volume of oyster liquor for 10 
oysters was Sis 50) uly Fi nes OO! Cle: 
or 3 ¢.c. liquor per oyster. 
The funnel contaiming the oysters was then lifted into 
a second sterile cylinder, and sterile water was poured 
into the first cylinder up to the 1,000 c.c. mark. 
The cultures were then carried out in the ordinary way 
described elsewhere. 





Results of the Exanunation of the Liquor. 


Coli-like microbes were isolated in pure culture from 1 ¢.c. and 01 c.c. of 
the litre of mixed oyster liquor and sterile water. 

When sub-cultured these microbes were found to be possessed of the 
following characters :— 

















—— | Eee! O- Tee. 

Gelatine “shake” cultures - - - - Gas. Gas. 

Lactose peptone d - - - . Acid and gas. Acid and gas. 

Neutral-red broth ,, 20t onisithie fe Greenish-yellow Negative. 
fluorescence. 

Broth x - - - - No indol. No indol. 

Litmus milk A - - - - Acid and clot. Acid and clot. 

No liquefaction after Slove Liquefaction! 

one month. 








This result indicates that the litre consisting of oyster liquor + sterile water 
contained coli-like (apart from slow liquefaction of gelatine) microbes in 
amount corresponding to about 10 per c.c. The whole litre could thus be 
considered to contain about 10,000 coli-like microbes derived from 30 c.e. 
of oyster liquor. 
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Hence, if 10 oysters yield 30 cc. of liquor containing 10,000 coli-like 
microbes, taking the average liquid contents of each oyster as 5 c.c., this 
works out at 1,000 coli-like microbes in the liquid contents of each oyster, or 


about 330 coli-like microbes per ¢c.c. of oyster liquor. 


Il. Oysters. 


The oysters were one by one removed from the funnel, cut up with 
sterile scissors, and placed in the second sterile cylinder. A known quantity 
of sterile water (100 c.c.) was then added, the total volume read off, and hence 
after deducting 100 c.c. the volume of the oysters was obtained. It was 
found to be 90 c.c. Sterile water was then added to the cylinder until the 
volume of the liquid was equal to 1,000 c.c. 

The cultures were then carried out in the ordinary way described else- 
where. 

Results of the Examination of the Oysters’ Bodies. 

Coli-like microbes were respectively isolated from 10 ¢.c. and 1 c¢.c. of the 

litre consisting of a mixture of washed oyster bodies and sterile water. 


The cultural reactions of these microbes in pure culture were respectively 
as follows :— 





. 10 c.e. 1 ce. 





Geiatine “shake” cultures < 2 - : Gas. Gas. 


Lactose peptone Hy esyh< - - - Acid and gas. Acid and gas, 








Neutral-red broth ,,  - - - . - Greenish-yellow Greenish-yellow 
fluorescence. fluorescence. 

Broth - - - - - No indol. No indol. 

Litmus milk Pe ex - - - : Acid, no clot. Acid and clot. 


‘No liquefaction of gelatine had occurred after the lapse of one month. 

The litre consisting of sterile water + macerated oysters might be con- 
sidered to contain about 1,000 coli-like microbes derived from the bodies 
of 10 oysters. Therefore, each oyster body (deprived as far as possible of 
its natural liquor) would contain coli-like microbes corresponding in number 
to about 100. 

The total volume of oyster bodies being 90 c.c., the volume of each of the 
10 oysters averaged 9 c.c. ; each 9 c.c. of oyster body could be considered to 
coma 100 coli-like microbes, or, roughly speaking, 11 coli-like microbes per 

c. of body bulk. The contrast is very striking when this number is compared 
with that of 330 coli-like microbes per c.c. of oyster liquor, 2.¢., volume jor 
volume the oyster liquor contains about 30 times as many coli-like microbes 
as the oyster body. 

But the liquid contents of the oysters stomach are certainly much less 
than 1 ¢.c., probably about 0-1 ¢.c. It is probable that the coli-like microbes 
isolated from the macerated oyster bodies in the foregoing experiment were 
totally, or in great part, derived from the contents of the stomach and 
intestinal tract. In fact, it is conceivable that the 100 coli-like microbes, 
which each washed oyster was found to contain, were all, or to a great 
extent, derived from the stomach juice which, for comparative purposes, 
may be assumed to be about O-1c.c. But if the body volume of each oyster 
be taken as 9 ¢.c., the volume of the stomach contents on the above assump- 
tion is only about one-ninetieth of the total bulk. 

This view alters considerably the complexion of affairs. For the ratio 
between the number, per unit of volume, of coli-like microbes present 
respectively, in the oyster liquor and stomach juice, would then be 33 : 100. 
{n other words, acting on this assumption the coli-like microbes were three 
times more numerous per unit of volume in the stomach or intestinal juice 
than in the oyster liquor. 


Experiment B. (September 30th, 1903). 
Ten oysters obtained from layings in the Porthcuel River (see Division 
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_1V., Addendum C.) were used for this experiment. The procedure;was the Division V,, 
same asin Experiment A. _ App. G. 
The volume of liquor obtained from the bodies of the 10 oysters was — Comparison, 
found to be 75 c.c.. The amount of sterile water employed in washing the bacteriologically, 
10 oyster bodies was 630 ¢.c. The combined bulk of the oyster bodies Petveen (a) the 


3 nee ‘ liquor and 
themselves was 95 c.c. “washings” of 


Oyster Liquor. , oysters and (b) 
- 4: : : : ! the ‘“ washed ” 
1 a x a 4 . 
Coli-like microbes were isolated in pure culture from 100 c.c. and 10.6.¢., bodies of oysters. 


respectively, of the litre, consisting of oyster liquor and sterile water. These 
‘ coli-like microbes were found to possess the following characters :— 





' 














pitt Microbe isolated from | Microbe isolated from 

100 e.e. 10 ce. 

Gelatine “shake ” eulbures - - - ‘ Gas. Gas. 

Lactose peptone = - - - - Acid, slight. gas. Acid, slight gas. 

Neutral-red broth _,, - . - - | Greenish-yellow fluor- | Greenish-yellow 

escence, $ positive | fluoresence. 

result. 

Broth ‘i - 2 No indol. | No indol. 

Litmus milk :, : 2 : : Acid, no clot. | Acid, no clot. 


No liquefaction of gelatine after lapse of 1 month. 





The whole litre would then contain coli-like microbes corresponding in 
number to at least 100, which would be derived from 75 c.c. of oyster liquor. 
This would give an average of 10 coli-like microbes per oyster or 10 coli-like 
microbes, that is, in the liquid contents of each oyster. Taking each oyster’s 

liquid contents to be 7°5 ¢.c., a fair'estimate would be more than. one 
coli-like microbe per c.c. of liquor. 


Oysters’ Bodtes. 
Coli-like microbes were isolated from respectively 100 c.c., and 10 ce. 


of the litre consisting of a mixture of macerated oyster bodies and sterile 
water. The reactions of these microbes in pure culture were as follows :— 


rT. 








sh bela Microbes isolated Microbes isolated 
| from 100 c.c. from 10 ¢.c. 

Gelatine * shake ” cultures = 5 2 : Gas Sit Gas. 
Lactose peptone “A : - - bs Acid and gas. Acid and gas. 
Neutral-red broth __,, - - - - Greenish-yellow Greenish-yellow 

fluorescence. | fluorescence. 
Broth hee? - : - - No indol. No indol. 
Litmus milk pS : : : 2 Acid and clot. Acid, no clot. 








No liquefaction of gelatine after lapse of one month. 





The litre of sterile water and macerated oyster bodies therefore contained 
coli-like microbes corresponding in number to at least 100, derived, of course, 
from the oyster bodies. This would work out at 10 coli-like microbes per 
oyster body. The volume of the oyster bodies was found to be 95 c.c.; the 
volume of each oyster body would then average 9°5 c.c., and each c.c. of 
oyster body could be thought of as containing at least one coli-like microbe. 








If the probability be considered. that all, or the greater number, of the 
-eoli-like microbes contained in the washed body of each oyster were derived 
principally from the stomach juice (of which the volume is about 0:1 c.c.), 


6225 QQ 


Division V., 
App. G. 


Comparison, 
bacteriologically, 
between (a) the 

liquor and 
“washings ” of 
oysters, and (b) 
the “washed ” 
bodies of oysters. 


288 


the ratio volume for volume of the number of coli-like microbes present in 
the oyster liquor, to the number present in the stomach juice, would be 
roughly 1: 100. 
EXPERIMENT C. (October 6th, 1903.) 
Ten oysters collected from Penryn River at low tide were treated in the 
manner <dlescribed in Experiment A. The volume of the oyster liquor was 


found to be 30 c.c, and that of the oyster bodies to be 80 cc. The amount 
of sterile water used for washing was 500 c.c. 


Oyster Liquor. 


Coli-hke microbes were isolated from respectively 1 c.c., and 0°1 cc. of 
the litre consisting of oyster liquid and sterile water. The microbes exhibited 
in pure culture the following reactions :— 





Microbe isolated 
from 0°1 c.c.* 


Microbe isolated 
from 1 c.c.* 





Gelatine “ shake” cultures - : ‘ Gas. Gas. 


Lactose peptone 55 - - - - Acid and gas. Acid and gas. 


Neutral-red broth _,, - , - - Greenish-yellow Greenish-yellow 


fluorescence. fluorescence. 
Broth a . ~ : - Indol. Indol. 
Litmus milk ey - - : 2 Acid and clot. Acid and clot. 








No liquefaction of gelatine (one month.) 








The litre which consisted of 30 ¢.c. of oyster liquor + sterile water 
would then contain coli-like microbes corresponding in number to at least 
10,000; the liquid contents of each oyster would then appear to be respon- 
sible for 1,000 coli-like microbes, and taking the. volume of liquid derived 
from each oyster as 3 c.c., there would be at least 330 coli-like microbes in 
each c.c. of oyster liquor. 


Oysters Bodies. 
Yoli-like microbes were isolated from 1 c.c. and 0:1 ¢.c. respectively of the 


litre consisting of macerated oyster bodies + sterile water. These 
microbes exhibited in pure culture, the following reactions :— 














Microbe isolated 
from 0:1 ¢.c.* 


Microbe isolated 
from 1 c¢.c.* 





e 
Gelatine ‘‘ shake ” cultures : z : * Gas. Gas. 


Laetose peptone ii : . - Acid and gas. Acid and gas. 


Neutral-red broth __,, : eee - Greenish-yellow Greenish-yellow 





fluorescence. fluorescence. 
Broth 4 - : : - Indol. Indol. 
Litmus milk 3 - : Acid and clot. Acid and clot. 





| No liquefaction. of gelatine (one month.) 
| 





The whole litre would therefore contain coli-like microbes corresponding 
in number to at least 10,000, and each oyster body would seemingly cont.in 
on an average 1,000 coli-like microbes. Taking the volume of each oyster 
body as 8 c.c., each c.c. of oyster body would contain 125 coli-like microbes 





* It is noteworthy that the four microbes, isolated in pure culture in this experiment, were, 
when submitted to the tests detailed, indistinguishable from typical B. coli. 
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Therefore, the ratio of the number of coli-like microbes present per c.c. in _ Division V., 
the oyster body to the number in the oyster liquor would be 125: 330. App. G. 


But, if it be considered that the coli-like microbes in the washed oyster Comparison, 
were all, or to a great.extent, derived from the stomach juice, the ratio of bacteriologically, 
the numbers present per unit of volume in oyster liquor and stomach juice between (a) the 
would be 3:3: 100. , Hauer and 

washings ” of 


ExpermMeNt D. (October 7th, 1903.) a wee Ad 
Ne “~ wasnec 
The procedure was the same as that described in Experiment A. Ten bodies of oysters. 


oysters collected from the Porthcuel River at low tide were used. The 


volumes of oyster liquor and of oyster bodies were respectively found to 
be 60c.c. aud 100 c.c, 





Oyster Liquor. 
Coli-like microbes were isolated respectively from 1 c.c. and 0:1 cc. of 
the oyster liquor. The reactions in pure culture were as follows :— 























ae Microbe isolated Microbe isolated 
from 1 ce. from 0:1 e.e. 
Gelatine “ shake ” cultures : - : - | Gas. | Gas. 
Lactose peptone x - : : - | No acid, no gas. | No acid, no gas. 
Neutral red broth _,, : at Greenish-yellow Negative. 
fluorescence. 
Broth mS - . - sii Indol. No indol. 
Litmus milk a . - : - | Acid, no clot. | No acid, no clot. 
No liquefaction of ee (one month.) 








The litre consisting of oyster liquor + sterile water contained coli-like 
microbes corresponding in number to at least 10,000. The liquid contents 
of each oyster could then be considered to contain 1,000 coli-like microbes, 
or each ¢.c, of oyster liquor to contain on the average 166 coli-like microbes, 


Oysters’ Bodies. 
Coli-like microbes were isolated respectively from 1¢.c,and 0:1 ¢.c.of the litre 
consisting of macerated oyster bodies + sterile water, The characters 
exhibited by these microbes in pure culture were as follows :— 


| 

















Microbe isolated * Microbe isolated 
pire from 1 c¢.c. from 0°i ce. 
Gelatine““shake”cultures - - - = -| Gas. Gas. 
Lactose peptone < - - : oo Acid and gas. Acid and gas 
Neutral-red broth __,, : : - -  Greenish-yellow  Greenish-yellow 
/ fluorescence. fluorescence. 
Broth pe . : - - | No indol. Indol. 
Litmus milk ye - - - - | Acid and clot. Acid and clot, 
No liquefaction of gelatine (one month.) 














* This microbe is, with respect to these tests, indistinguishable from typical B. coli. 


The 10 oyster bodies therefore contained coli-like microbes in number 
corresponding to 10,000, or each oyster body could then be considered to 
contain 1,000 coli-like microbes, Taking the bulk of each oyster body as 
10 cc, each cc. of oyster body would seemingly contain 100 coli-like 
microbes, 

The ratio then of the number of coli-like microbes per c.c, between the 
oyster body and the oyster liquor, would be 100 : 166. 
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But if the coli-like microbes contained “in the macerated oyster body be 
considered as principally derived from the’ stomach: Juice, the ratio, volume 
for volume, between the oyster liquor and the stomach juice would be 1°66: 100, 


In the following tabular statement the chief bacteriological results have 
been Luimeriarisells 1 


7 hak 7 5, 3 4. 5. G. ve 





aw 


Ratio, as regards 
coli- like mi- 
crobes, of oyster, 
‘| Fiquor ‘to oyster ~ 
body per unit of 
volume on the 


Volume 
of oyster 
liquor per 
oyster in 
G6. 


Experiment. 


| Volume of Number of coli- | 


| 
| 


Number of coli- 


oyster body |. like microbes __ like microbes 


| per oyster 
(eS Tam Ke 


|) f per ie.e, Of 


| oyster liquor. | 


per c.c. of 
oyster body. 


Ratio of columrs 


assumption that 
all the coli-like 
microbes 
obtained from 
the macerated 
‘bodies of the 
oysters were 
derived from the 
stomach juice, 


4 and 5 


| | (taking the vol- 

. ume of the stom- 
ach juice as 
0-1 c.e. and 

the volume of |. 
| ' | the oyster apart’ 
its liquor as 
10'¢.e¢.): 








33 : 100 











about 


13 ] b.00 











| 
| PA ye ee 125 100 


| | | 
9:5 about about | about 
33! 








1°66 : 1 1°66 : 100 





| 
| 
fee cee 
Pci Pi hang | 10 | 166 POC 
| is ( 


It will be noted (column 2) that the volume of oyster liquor per oyster in 
c.c. varied from 3 (Experiments A and C) to 75 (Experiment B). 


That the volume of oyster body (column 3) expressed in ¢.c. varied from 
8 (experiment C) to 10 (Experiment D). 


That the number of coli-like microbes (column 4) per c.c. of oyster liquor 
varied from about 1°3 (Experiment B) to 330 (Experiments A and C). 


That the number of coli-like microbes (column 5) per c.c. of oyster body — 
varied from about 1 (Experiment B) to 125 (experiment C). 


That the ratio of columns 4 to 5(coli-like microbes per c.c.of liquor and oyster 











body respectively) 1 is shown in column 6 to have been as follows: 33 to 1; 
about 1°3 to 1; about 2°64 to 1; and about 1°66 to 1. 
Lastly, in column 7 it is shewn that, if certain assumptions be 


approximately correct,tthe “coli-yielding fraction” of the body of the 
oyster contains per unit of volume a larger proportion of coli-like 
microbes than the liquor. The calculations are based chiefly on the 
supposition that the bulk of the oyster body is sterile, and that it is the 
alimentary tract that is rich in coli-like microbes. Such a conjecture is 
not improbable in yiew. of the facts detailed elsewhere that the gastric 
juice of the oyster when submitted to quantitative bacteriological 
examination may contain B. coli or coli-like microbes in great abundance. 


If the “coli-yielding fraction” of the body of the oyster be placed at 
1 c.c., instead of ‘1 c.c., the figures' given in column 7, would ‘be altered as 
follows :— 

eee CV bd 5c WH baat ksh agy Ebel ee ome si 2 


The results as a whole indicate the importance of examining the entire 
contents of the oyster shell. 
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APPENDIX. H. 


I. A Series of Experiments to ascertain whether B. coli (or coli-like 


microbes) are present in the stomach of the oyster. 

II. A Series of Quantitative Experiments showing that B. coli (or coli-like 
microbes) may not only be present in the stomach juice of oysters, 
but may be found there in great abundance. 


I. A Series of Experiments to ascertain whether B. coli (or coli-like 
microbes) are present in the stomach of the oyster. 


The oysters were cleaned and opened in the manner described 
elsewhere. The. body of the oyster was seared on the left side, 
about midway between the ventricle and the hinge. A sterile platinum 
loop was used to effect an entrance into the stomach, and the stomach juice 
thus withdrawn was added to tubes containing taurocholate-peptone-glucose 
medium. 


EXPERIMENT 1. 


(a) Two Penryn oysters (September 5th 1903) were treated in the above 


manner 

Of the contents of the stomach of :— 

TI. the first oyster, one loopful and 10 loopfuls were separately thus 
examined, and a positive result was obtained in each instance. 

II. Of the second oyster only one loopful was examined, and gave a 
negative result, no doubt because the amount used was insufficient. 

From a gelatine plate made from the 10-loop taurocholate-peptone- 
glucose culture of Oyster I., a microbe was obtained in pure culture which 
possessed the following characters :— 





Stomach juice 10 loopfuls from 
Penryn oyster. 








Gelatine “shake ” culture - - : - - Gas. 

Lactose peptone An - - - - - | Acid and gas. 
Neutral-red broth ,, . - - - - | Greenish-yellow fluorescence. 
Broth * - ; - - - | Indol. 


Litmus milk 4 - - - - . Acid and clot. 


No liquefaction of gelatine (one month). 








This microbe is, from the above cultural reactions, indistinguishable from 
typical B. coli. ce 

(b) Some Whitstable oysters (bought from Spiers and Pond costing 2s. 6d. 
a dozen) were similarly treated in every respect. Five oysters were examined, 


Viz. = 
_(1) 1 loopful of the stomach juice | Positive result in the tauro- 


| cholate medium. 


? 9 99 ”? 


Negative result in the tauro- 


i 1 loopful oF the stomach juice did lavaynbanichy 


(5) | 
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In the negative cases no doubt the amount used for cultural purposes was 
insufficient. 

From the 10-loopful culture of oyster (1) in the taurocholate peptone- 
glucose medium, a gelatine plate culture was made from whicha microbe 
was isolated exhibiting in pure culture the following characters : 








ese | Stomach juice 10 loopfuls from 
| Whitstable oyster. 





Gelatine “shake ” cultures - - - : Gas. 

Lactose peptone Py: - - ; - | Acid and gas. 
Neutral-red broth ue - - . Greenish-yellow fluorescence. 
Broth CN - - - - No indol. 

Litmus milk . sy eas - - Acid and slight clot. 


No liquefaction of gelatine (one month). 








This microbe closely resembles B, coli, but it differs from the typical B. coli 
in failing to form indol and in clotting milk to a less marked extent than 
does B. coli. 


EXPERIMENT 2. 
September 8th 1903. 


The oysters used for this experiment were cleaned and opened in the 
manner described elsewhere. The oysters were seared over the gastric 
region, and an opening into the stomach was made by means of a sterile 
platinium loop. The loop was used to withdraw some of the juice of. the 
stomach ; 10 Loopfuls were used for the one examination of each oyster and 
were added in each instance to a test tube containing sterile taurocholate- 
peptone-glucose medium. 

The following oysters were examined :— 

A. Three oysters gathered in the Penryn River at low tide on September 


7th. (These oysters were from the same batch as those of the routine 
experiment 10. Division IV.) 


B. Three oysters gathered inthe Helford River at high tide on September 
7th. (These oysters were from the same, batch as those of the routine 
experiment 16.) 

©. Three oysters gathered in the Helford River at low tide on September 
7th. (These oysters were from the same batch as those of the routine 
experiment 17.) 


A. From the three Penryn River oysters obtained at low tide, cultures L, 
II., I11., were made, each culture from a separate oyster, 10 loopfuls of the 
stomach juice being used in each instance. 


B. From the three Helford River oysters obtained at high tide, cultures 
(1) (2) (83) were made, each culture from a separate oyster, 10 loopfuls of the 
stomach juice being used in each instance. 


C. From the three Helford River oysters obtained at low tide, cultures (a) 
(b) (c) were made, each culture from a separate oyster, 10 loopfuls of — 
the stomach juice being used in each instance. 


A. Cultures L, IL, IIL, yielded growth. From each culture, a gelatine 
plate was made, and from each plate a coli-like microbe was selected, which 
was further studied in pure culture (coli-like microbes L, IL, III.) 


B. Only culture (1) gave growth. From it by the gelatine plate method 
a coli-like microbe was isolated and studied in pure culture (Coli-like 
microbe (1)). 
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C. From culture (a)* a coli-like microbe, isolated in pure culture by the 
gelatine plate method, was studied further in subculture (Coli-like microbe 


C (a)). 
ete exhibited by the coli-like microbes, A I., IL, IIL, B (1) and 
C (a). 


Coli-like microbes A. ¥., U., and III. 











L | AL | AIL. | A TIL. 
Gelatine “shake ” cultures - - | Gas. | Gas. Gas. 
Lactose peptone 4 : - Acid and gas. Acid and gas. Acid and gas. 
Neutral-red broth __,, - - Greenish-yellow | Greenish-yellow | Greenish-yellow 

fluorescence. fluorescence. fluorescence, 
_ § positive result. | 4 positive result. | 4 positive result. 

Broth %5 . | Indol. Indol. Indol. 
Litmus milk Bs - 2 Acid and clot. Acid and clot. Acid and clot. 





None of these microbes liquefied gelatine within 1 month. 








Coli-like microbes B (1) and C (a) 





t 








ne B (1) : C (a) 
Gelatine “ shake” cultures : - - - Gas. | Gas, 
Lactose peptone ip cook OR Soa lar Acid and gas. | Acid and gas. 
Neutral-red broth __,, : : ; Greenish-yellow (sreenish-yellow 
fluorescence. | fluorescence. 
Broth ty - . eal ¥e No indol. | Indol. 
Litmus milk As : - - - Acid, no clot. | Acid and clot. 





Neither of these microbes liquefied gelatine within 1 month. 





It is noticeable that the microbe C (a) was, when submitted in pure 
culture to the tests enumerated above, indistinguishable from typical B. coli. 


Practically speaking. microbes A I., A II., and A IIL, may also be placed in. 


the same category. 


It is apparent from the foregoing experiment that oysters derived from 


the Penryn and Helford Rivers are liable to contain within their stomachs 
B. coli or coli-like microbes. It is especially interesting to note the isola- 
tion in the case of microbe C (a), from a Helford River oyster, of a micro- 
organism indistinguishable, in the cultural reactions to which it was 
submitted, from typical B. coli, since the Helford River layings are apparently 
remote from any proximate sewage pollution. 


EXPERIMENT 3. 
September 16th 1903. 


Two oysters (a and b) obtained from the Penryn River were washed in 
the manner described elsewhere and, after opening with the usual precautions, 
the stomachic region was seared ; a sterile platinum loop was then employed 
to make an opening in each instance into the stomach. A sterile pipette was 
used in each case to inoculate a 10 c.c., tube of taurocholate-peptone-gcose 
medium (cultures A and B). 





* Failures as regards cultures B (2) and (3); and C (b) and (c¢) were probably due to 
using for cultural purposes an insufficient amount of material. 
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Qualitative 
Bacteriological 
Examination of 
the stomach’ 
contents of 
the Oyster. 
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The characters of the coli-like microbes isolated from these eultures are 
respectively shewn as follows :— | 

















eid A lhe ~ B 
$ ur 
Gelatine “shake ” cultures — - - - =| Gas. Gas. 
| 

Lactose peptone * 7 - - ; | Acid and gas. Acid and gas, 
Neutral-red brota s - - : - | Greenish-yellow Greenish-yellow 

| fluorescence. fluoresence. 

| 
Litmus milk Bs - : =| Acid, no clot. Acid and clot. 
Broth “ - > ° - | No indol. Indol. 


Neither of these two microbes liquefied gelatine within 1 month. 





It will be noted that the stomach contents of these oysters contained in 
one case a microbe indistinguishable by the detailed tests from typical B. 
coli, and in the other a: coli-lke microbe which differed from typical B. coli 
in that it produced no indo! in broth and failed to clot milk. 


The foregoing series of experiments affords an interesting proof that 
oysters derived from the layings in the Penryn and Helford Rivers, and 
also Whitstable natives (as placed on the market) are liable to contain 
within their: stomachs coli-like microbes,-and in some instances, microbes, 
which are, when submitted in pure culture to the subcultural reactions 
detailed in the foregoing description of the experiments, indistinguishable 
from typical B. coli. 





If. —A Series of Quantitative experiments showing that B. coli (or coli-like 
microbes) may not only be present in the stomach juice of oysters, 
but may be found th2re in great abundance. 


EXPERIMENT A. 
September 23rd, 1903. 


The oysters used for this experiment were 10in number, and were derived 
from the Penryn River, five being collected at high and five at low tide. 
The washing of the oysters was carried out in the manner described in detai! 
elsewhere. Then with a sterile knife the concave shell was removed, and 
each oyster was washed under the tap and. left adhering to. the remaining 
valve. The stomachic region was next seared, and a sterile platinum loop 
was used to effect an entrance into the stomach. Through this opening the 
liquid stomach contents were removed from the oysters by means of a sterile 
pipette to a sterile watch-glass.. The operations require great care and some 
wanipulative skill. As each oyster seemingly contains on the. average. only 
a little more than 0:1 c.c. of liquid in its stomach, to obtain out of 
the 10 oysters the 1 c.c. necessary for the subsequent procedure is not easy. 


From the mixture in the watch glass J c.c. was withdrawn with a sterile 
1 c.c. pipette to inoculate a tube containing 9 c.c. of sterile broth (1). 1¢.¢, 


a) 


of (1) was added to a second 9 ¢.c, broth tube of sterile broth (2), and so on — 


by the decimal mode of dilution to tube (5),* 


* These primary broth cultures (1 to 5) tested on the 6th day after inoculation yielded indol in 
tube (5) that is 0001 ¢.c, of stomach juice. Further, from the original broth culture representing 
0:1 ¢.c. of stomach juice, a microbe indistinguishable from B. pyocyaneus’ was isolated. 1 c.c. of a 
pure culture of this microbe in broth injected into a guinea pig caused the death of the animal in 
48 hours, and the microbe was subsequently isolated in pure culture from the heart’s blood of the 
animal. 
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Division V., 


From each of the primary broth cultures 1 ¢.c. secondary cultivations were pokes 
pp. 4. 


at once made into bile-salt-peptone-glucose tubes. Gelatine plate cultures 
were made from the tubes giving positive results, and coli-like microbes 
presenting the following characters, were isolated from the cultivations 





Quantitative and 
Qualitative 


representing 79 and y/o ¢.c. respectively of stomach juice -— 





Stomach juice. 
0°01 (zon) @e. 





Gelatine ‘‘shake ” 
Lactose peptone 


Neutral-red broth 


Broth 


Litmus milk 


cultures* - / Gas, 


Acid and gas. 


A 


99 = - . Greenish-yellow 
fluorescence. 


- . No indol. 
+ - Acid and clot. 


Bacteriological 
Examination of 
the stomach 
contents of the 


Stomach juice. Oyster.’ 


0:00] (gg) ee. 


Gas. 
Acid and gas. 


Greenish-yellow 
fluorescence. 


Indol. 


Acid and clot. 








It is worthy of note that the stomach juice of these Penryn oysters con- 
tained in yop ¢.c. a microbe which was, when submitted to the tests 
detailed, indistinguishable from typical B. coli. 


EXPERIMENT B. 


September 24th 1903. 


Ten Penryn oysters were treated in precisely the same manner as those of 
the previous experiment. 


The (5) primary broth culture gave a positive result as regards indol, 
that is, 0001 ¢.c. of stomach juice. 


The coli-like microbes after isolation in pure culture from the bile-salt- 
peptone-glucose tubes representing ;,55 and y5399 ©¢. of gastric juice were 
found to possess the following characters :— 





Stomach juice 
0-001 ce. (go'5q ©¢.). 


Stomach juice 
0-000] c.c. (gadqy ©-0-) 








Gelatine “shake” cultures* - : k Gas. Gas. 


Lactose peptone ¥ ee} 2 Acid and gas. Acid and gas. 


Greenish-yellow Greenish-yellow 








Neutral red broth ie : z - fluorescence. fluorescence. 
Broth - - é Indol. No indol. 
Litmus milk e - - - - Acid and clot. Bleached, no ciot. 





In this experiment the stomach juice of ten Penryn oysters was found to 
contain microbes indistinguishable when tested as above from typical B. coli 
in amount corresponding to 1,000 per c.c. of the juice. Further, there were 
present coli-like microbes in amount corresponding to 10,000 per c.c. of 
stomach juice, but the majority of these microbes differed from typical 
B. coli in that they neither clotted milk nor formed indol in broth culture. 





* None of these microbes liquefied gelatine within one month. 
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EXPERIMENT C. 
September 26th, 1908. 


Ten Penryn oysters were treated in the same manner as those of the two 
previous experiments. From the bile-salt-glucose peptone tubes gelatine plate 
cultures were made and two strains of coli-like microbes representing 
respectively spy and zodoo ©.c. Of gastric juice were isolated and studied in 
pure culture with results as follows :— 











iy Stomach juice Stomach juice 
Ke 0001 c.c. (qogq &€.) |0°0001 c.c. (apGnzq ©.€-) 
Gelatine “shake” cultures — - - - : Gas. Gas. 
Lactose peptone - : - : - Acid and gas. Acid and gas. 
Neutral-red broth _,, - - - : Greenish-yellow Greenish-yellow 
fluorescence. fluorescence. 
Broth . - * Indol. Indol. 
Litmus milk ‘ : ss ; : Acid, no clot. Acid, no clot. 








Neither of these microbes liquefied gelatine within one month. 








It will be seen from the result of this experiment, that coli-like microbes 
were found to be present in the stomach juice of the Penryn oysters in 
amount corresponding to 10,000 per c.c. 


From the foregoing series of experiments, it is obvious that the stomach 
of an oyster may contain B. coli or coli-like microbes in large numbers. It 
would probably be a safe estimate to say that Penryn oysters may contain 
B. coli or coli-like microbes in number corresponding to at least 1,000 
per c.c. of stomach juice. If the volume of the stomach juice be taken at 
0-1 c.c., then each oyster might be considered to contain in its interior 100 
B. coli or coli-like microbes. Quantitative determinations of this sort show 
the necessity of examining bacteriologically the whole contents of the oyster 
shell. The stomach of the oyster would indeed seem to represent per unit 
of volume accumulation of B. coli or coli-like microbes. 
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APPENDIX I. 


Experiments to ascertain whether the B. coli met with within the shell 
of the oyster may have beer derived from the exterior of the shell or from 
the manipulative procedure involved in the opening and examination of the 
shell contents. 


EXPERIMENT A. 
August 26th, 1903. 


The following experiment was made in order to see whether the procedure 
of the routine experiment was free from any error caused by accidental 
contamination, and the following extra precautions were taken. 

An oyster, gathered from Helford River, at high tide, on August 25th, 
was cleaned as usual, and then immersed for + hour i% 1 : 500 corrosive 
sublimate solution. The hands of the experimenter were similarly sterilised, 
both hands and oyster being afterwards washed with sterile water. 
The oyster was then opened on a sterile cloth, with a sterile knife, 
and cut up as usual with sterile scissors, and the whole contents of the shel] 
were transferred to 100 c.c. taurocholate-peptone-glucose broth in a flask 
(culture A), and of this mixture 10 ¢.c. was withdrawn with a sterile pipeite, 
and placed in a sterile test tube (culture B), and separately incubated. 

The oyster employed was one of the same series as those used for experi- 
ment 8 of the routine analysis. 

As was anticipated, microbes indistinguishable from B. coli were isolated 
in pure culture from both cultures A and B, and both varieties of B. coli 
were typical yielding on subculture results as follows:—Gas in gelatine 
‘“‘ shake ” cultures ; acid and gas in lactose peptone cultures ; fluorescence in 
neutral-red broth cultures; acid and clot in litmus milk cultures ; indol in 
broth cultures. No liquefaction of gelatine (one month.) 


EXPERIMENT B. 
September 2nd, 1903. 


The oysters used in this experiment were gathered from the Porthcuel 
River on September 1st. ‘Two oysters, after being cleaned in the manner 
described elsewhere were placed in a 1 per cent. solution of mercuric chloride 
(corrosive sublimate) for 15 minutes. The hands of the experimenter were 
washed, sterilised with a 1 : 1000 solution of corrosive sublimate, and then 
both oysters and hands were rinsed with sterile water. The oysters were then 
opened and were severally thus treated, viz., the liquid contained in the 
shell and also the body of the oyster, after it had been cut up with sterile 
scissors, were respectively added separately to two flasks (A and B) 
containing 50 c.c. sterilised taurocholate-glucose-peptone medium, and 
then incubated at 37°C. B. coli, typical with regard to the tests employed, was 
isolated from flask A and a coli-like microbe from the B flask. .Their 
characters were as follows :— 











pease A flask. | B flask. 
Gelatine “shake” cultures - - -— - (Gas. Gas. 
Lactose peptone " . aque - Acid and gas. Acid, no gas. 
Neutral-red broth _, - : - . Greenish-yellow Negative. 
fluorescence. 
Broth - - - Indol. Negative. 
Litmus milk : : - - Acid and clot. Acid and clot. 

No liquefaction of No liquefaction of 


gelatine (one month). | gelatine (one month). 
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These two experiments serve to show that the coli-like microbes isolated 
from oysters obtained respeztively from the Helford and Porthcuel Rivers 
were not to be regarded as in any sense derived from the exterior of the 
shell of the oyster, since such contingency would be precluded by immersion 
of the closed oyster in the disinfectant solution. The inference, therefore, to be 
drawn from the results of these experiments is that the coli-like microbes in 
question were present within the shell contents of the oyster. 
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APPENDIX J. . 


Experiments designed to ascertain whether or not polluted oysters re-laid 
in sea water remote from sewage pollution can rid themselves within a 
reasonable time of microbes of undesirable sort. 


The object of this experiment was to ascertain whether oysters transferred 
from layings where the water was known to be polluted with sewage 
matters to a locality remote from such pollution, possessed the power of 
ridding themselves to a certain extent of objectionable bacteria, as evidenced 
by bacteriological examination of the shell contents of the oysters. 


~~ 


With this object in view 250 oysters were transferred on August 29th, 
1903, from the Penryn layings to Falmouth Bay in the position indicated on 
the map (No. 4) accompanying the Helford and Penryn report (Division IV.), 


The examination of other 250 Penryn oysters (examined collectively in 
batches of ten on 25 separate occasions) showed that the number of coli-like 
microbes present per oyster varied nearly always from 1,000 to 10,000 (see 
Penryn report, Division IV.). These figures may be accepted as “ controls” 
to what follows. 


Batches of the oysters laid down in Falmouth Bay on August 29th were 
taken up from time to time and examined, with the results shewn in the 
accompanying table. 


It will be seen that on September 3rd the number of coli-like microbes 
corresponded to 1,000 per oyster, or 100 if we elect to insist on rigid fulfilment 
of all the tests employed. 


The number of coli-like microbes in the oysters collected on September 10th 
and 17th was 100 per oyster. 


On September 24th a further sample was collected, and the number of 
B. coli indistinguishable as regards the tests employed from the typical B. coli 
of the human intestine was found to correspond to 1,000 per oyster. 


The number of spores of B. enteritidis sporogenes per oyster in these four 
experiments was 10, 10, 100 and 10 respectively. 


Before further samples could be collected some mischievous persons cut 
the rope mooring the receptacle containing the oysters, and the experiment 
was thus terminated. 


Small stress should be laid on the value of this experiment from the positive 
point of view. B. typhosus and other pathogenic microbes of non-sporing 
sort might be expected to die long before the more resistant B. coli. 
On the other hand the results are disappointing in their negative aspects. Had 
these polluted oysters shewn clear evidence of rapidly freeing themselves 
from that proportion of coli-like microbes which might be considered in 
excess of the average number found in oysters laid in localities remote from 
pollution, the great value of relaying impure oysters in pure water would 
have been demonstrated in an indirect but convincing manner. It would 
be unwise, however, to attach much weight to an isolated experiment of this 


nature. 


The bacteriological condition of the water over the oysters is shewn in 
the accompanying table. It is true that three out of four samples of the water 
contained B. coli or coli-like microbes either in 10c.c. or 100 cc. But tt 
would be difficult to find in localities suitable for oyster culture around the 
English coast a purer water for the purposes of relaying oysters. 
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1. 


DESCRIPTION OF THE SAMPLE. 





No. 


Te 


II. 


IV. 


| Time of Collection. 


{ 

















| 
| 


| 


7} 


me 


. 


TABLE showing the Results of the Bacteriological Examination of the Water 


Number of B, Coli (or gas-forming coli-like 


microbes) in 1 ¢.e. 





Other Details. 


Hour. | Day. | Month. Year. 


| 





10 


iy 








1903 | Water from Falmouth Bay over 
the place where the Penryn 
oysters were laid down to see 
if they would purify them- 
selves (see map). 


oy Ere Ceecbinds) moe moe Gbinue (> 
Py = (ditto) =) -eeditto 
Hs LIS ditto - - 








+100} +10 
C:.e. Cs. 
fens 


Characters o 


' 
at 





Characters o 





1 | 10 | 100} 1,000 10,000 | tu oe 
| 

1) -21/-01 -001 | -0001 | -0@001 | 

cc, | C.c. | €.C.. ¢.c. c.c. CLs 











f coli from the lower dilution 





f coli from the lower dilution 
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in Falmouth Bay over the place where the Penryn oysters were laid down. 























| , 3. 4, &. Division V., 
| Ne, App. J. 
. B. Enteritidis Sporogenes Test. 
: : ; Number of spores of B. enteritidis The 
Chief Biological Characters of the strain sporogenes (Klein’s “ enteritidis Relaying of 
of B. Coli present in the number specified in Col. 2. change ” in anzrobie milk cul- Polluted 
tures), Cultures heated to 80° C. Oysters in 
for 10 minutes. Unpolluted 
Sea-water. 
(a) Acidity. REMARKS. 
(6) Clot. Lactose Neutral-red : 
(Gelatine Indol. | (Litmus | peptone fect 1 | 10 | 100] 1,000 | 10,000!-100,000 
ihake” (Broth cul- | milk eul- medium, | + = greenish- 
sedtace: tures,5 tures, 5 + = acid | yellow fluores- 
24 ee days ab | days at and gas, 48 cence, 48 | 
| at 20° C.), 34°C). | 37° C.). hours at hours at 1 | 1 | -01} °001 | 0001} ‘00001 
ae] (eC. 37° C. ec. |e.c./c.c.| cc. | cc. | ce 
| (a) (d) | 
+ N.L. —_ + 1: _ 4 + - - Negativel0cc. - -| N.B. — Water 
samples Nos. I., 
+ N.L. — + + + + Il., IIL, and 
IV., correspond 
with oysters 
Nos. I., I1., IIL, 
and IV. 
+ N.L. t) + + he + - Negative 10 c.c 
- - Negative 10 c.c. 
| 
+ N.L. — + — |Acid and + - - Negative 10 c.c. 
sl. gas. 
+ N.L. + + + + + 
N.L. sig- 
nifies no 
liquefaction, 
1 month. 
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TABLE showing the Results of the Bacteriological Examination of 





We chen { 


DESCRIPTION OF THE SAMPLE. 





Time of Collection. 





Hour. 


Day. | Month.| Year. 








2. 


Number of B. Coli (or gas-forming coli-like 
microbes) in 1 c.c. per oyster (average of 
ten oysters). 





Other Details. 





| 


1 10 100 | 1,0C0 | 10,000 | 100,000 











10 


17 


24 


9 1993 
9 » 
9 oP 
9 ” 





Penryn oysters laid down in Fal- 
mouth Bay August 29th. 


Penryn oysters laid down in Fal- 
mouth Bay August 29th. 


Penryn oysters laid down in Fal- 
mouth Bay August 29th. 


Penryn oysters laid down in Fal- 
mouth Bay August 29th. 


ao 





+ — 


Characters of coli from lower dilution - 


| | 


| 





+ — 











Characters of coli from lower dilution . 


Characters of coli from lower dilution = 


+ — 


Characters of coli from lower di lution =a 
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Penryn Oysters transferred on August 29th 1908, to Falmouth Bay. Division V,, 


App. oe 
The Relaying 


of Polluted 
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Unpolluted 
Sea-water, 





» 7 3 —_—— a 


3. ye Fp 4. | 5. 





b. Enteritidis Sporogenes Test. 


Spores of B. enteritidis sporogenes 
(Klein’s “ enteritidis change ” 
in anerobic milk cultures) 
per oyster (average of 10 oysters). | 
Cultures heated to 
80° C. for 10 minutes. 





Chief Biological Characters of the strain of B. Coli present 
in the number specitied in Col. 2. 












































(a) Acidity. L | REMARKS. 
Gian (b) Clot. actose Neutral- | 
(Gelatine Indol. (Litmus Peptone red Broth | | 
 shalce”? pero. | ll: Guiknres Medium | +=Greenish- | | | ag" 
anltuscs cultures, 5 days at + = Acid yellow 1 10 ; 100, 1,000 , 10,090! 100,000 | 
24 hours 5 days at 37°C.) and Gas, fluorescence, | | 
at 20° C.) 37°C.) 48 hours | 48 hoursat | 
; jl al ee i sO 37 C. 
(a) (0) | 
| Praanciit he 
N.L. + _ a — | - + | led Volume of 10 
| oysters 105 c.c. 
anus + + oe oa “fb a | 
| 
Rl sd 
IN ee = + + + : pers JF. £ | Volume of 10 
| | oysters 115 c¢.c. 
N.L. + — + + | + | | 
| 
| | : 
(a) + N.L. ~~ + — ~ = | # = Volume of 10 
oysters 90 e.c. 
(6) + N.L. ~ a ~ - = | | 
(c) + NL. Lh eh Be = 2 | | | 
(a) + N.L. ~ + — | + slight gas | | | | 
(6) + N.L. ve a al a xe id /\ | 
(c) + N.L. + + ae + 5 | 
| 
+ N.L, + + + + L +] - Volume of 10 
| oysters 90 c.e. 
+ N.L. - a ih ot = i eat , 
| | ees | N.B. — Oyster 
N.L. sig- | | | | Samples Nos, 
nifies no | | . | | T., I1., 111. and 
liquefaction, | | | IV. correspond 
1 month. to Water 
. | Samples Nos. 
| | | .,11., IIL. and 
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APPIN DLA th: 


Experiment designed to ascertain the length of time that B. coli or coli-like 
microbes can persist in oysters when the latter are separated from their 
natural environment and placed under artificial, and, if the term be admissible, 


“dry ” conditions. 

The oysters selected for this experiment were obtained from Bean’s Beds, 
West Mersea. The object of the experiment was to ascertain how long 
B. coli or coli-like microbes survive in oysters divorced from their natural 
environment and the presence of liquid pabulum ; or, to put it another way, 
to ascertain whether B. coli or coli-like microbes persist in the oyster until 
and after the commencement of that putrefaction which is consequent on the 
withdrawal of the elements necessary for the life processes of the oyster. 

The oysters were laid out in a dry and cool place, whence one oyster was 
taken daily for examination in the laboratory. 

In opening the oyster and in sterilising t 
precautions detailed elsewhere were taken. 

The oyster was then cut up with sterile scissors in its concave shell. A 
sterile pipette was used to transfer 1 ¢.c, of the liquid thus obtained to a 
sterile bile salt broth tube. A second ¢.c. of oyster liquid was added to a 
tube containing 9 c.c. of sterile distilled water (dilution 1). One ce. (= 0°1 ec. 
of oyster liquid) was taken from this tube (dilution 1), and added toa second 
tube containing 9 c.c. of sterile distilled water (dilution 2). One cc. of 
dilution 2 (= ‘01 c.c. of oyster liquid) was added to a third tube containing 
) cc. of sterile distilled water forming dilution (3) (of which ‘1 ec. 
= (001 cc. of oyster liquid). - Sterile pipettes were used to inoculate sterile 
pile salt broth tubes respectively from dilutions J, 2, 3, with ‘1¢c, 01 ee. 
and ‘001 ¢.c. of oyster liquid respectively. The first oyster was examined 
on the day that the oysters were laid out (first day). 

After the first few days the oysters were found to be drying up, and when 
a second ¢c.c. of liquid wherewith to make the dilutions was unobtainable, 
‘1 ec. of oyster hquid was used to inoculate a sterile bile salt broth tube. 

The oysters were kept under observation for 12 days, and only on the 9th 
day, was the attempt to isolate a coli-like microbe from the medium employed 
unsuccessful, On the 11th day no oyster was examined. 

After the 12th day the experiment was perforce abandoned because all 
the remaining oysters were gaping and showed signs of putrescence. 

Previous to this great care was exercised in selecting in each case a 

cemingly healthy oyster for experiment. 

The microbes were isolated in pure culture from the original medium by 
the gelatine plate method, as a necessary preliminary to observation of their 
subcultural reactions in various media. 

The microbes isolated exhibited with regard to the tests in question the 
following characters :— 


the hands of the operator the 






































* t of Gelatine Lactose * Neutral- ioneh Litmus 
Day. Ov GAGE ee rh Shake ” Peptone | red Broth Guineers Milk 

yster “qe! Cultures. Cultures. Cultures. : | Cultures. 

Ist. lee. Gas. No acid, no gas| Negative. | No indol. Alkaline, 
oud. |. 1 &c, Gas. Acid and gas. Positive. | No indol. Acid and clot. 
Q:1 ec. Gas. Acid, no gas. | Negative. | No indol. | Acid, no clot. 
3rd. Let, Gas. | Acid and gas. Positive. tao Indol. Acid and clot 

| 








(Su) 
SS 
Or 































































































Gelatine ‘Lactose *Neutral- Lit 
Amount of se ; 1tra f itmus 
Day. Pwentanaid “ Shake ” Peptone red Broth ae aad Milk 
aes “| Cultures. Cultures. | Cultures. ae Cultures. 
| 
4th. : Lec Gas. Acid and gas. Positive. No indol. |Acid and clot. 
5th. hie " Gas. Acid and gas. | Positive. | Indol. —_|Acid and clot. 
| 
C1°c.0. Gas. Acid and gas. | Positive No indol. | Acid, no clot. 
| 
6th. 1eG.e Gas. | No acid, no gas,| Negative. No indol. | Acid, no clot. 
Tth. (a) 0-1 ce. Gas. Bleached,no gas.) Positive. | No indol. | Acid, no clot. 
(b) O-1e¢¢. | Gas.  |Bleached, no gas.| Positive. No indol — | Acid, no clot. 
l Z ] 
8th.’ 1.6: Gas. | Acid and gas. | Positive. Indol. _|Acid and clot. 
| | 
9th. No coli-like microbes could be isolated. 
| | 
-10th.7 O°Ted. | Gas. |Bleached, no gas.) Negative. | No indol. | Acid, no clot. 
11th. | No oyster was examined. 
: | 
12th.7 | Macerated Gas. | Acid and gas. Positive. Indol. __|Acid and clot. 
oyster body. | | 





No liquefaction had occurred in any of the gelatine ‘‘ shake” cultures after lapse of one month. 


It is of interest to note that microbes isolated from oysters on the 3rd, 
5th, 8thand 12th days respectively of this experiment were indistinguishable 
with regard to the tests employed, from the typical B. coli of the human 
intestine. Therefore in one oyster typical B. coli was capable of surviving 
within the oyster under the conditions of storage for no less than a week. 
The examination on the 12th day, although merely qualitative in character, 
revealed the presence within the oyster of living B. coli which were found 
to be typical. 


It will be seen that out of 13 coli-like microbes isolated, 4 (30 per cent.) 
were indistinguishable by the test employed from the typical B. coli of the 
human intestine, and that of the 13 microbes, isolated from 10 oysters, 5 
(38 per cent.) were derived from 0:1 c.c. of the oyster liquid, 7.¢., 40 per cent. 
of the oysters contained coli-like microbes in the proportion of about 
100 per oyster (taking the volume of the oyster as 10 c.c.). Five of the 
oysters (50 per cent.) contained coli-like microbes in the proportion of 
i per c.c., that is, making the foregoing assumption, 10 coli-like microbes 
per oyster. The last oyster tested on the 12th day was unfortunately 
too dry to yield 1 ¢.c. of liquid when cut up. But it contaimed at least 
one microbe within it which, by the tests employed, could not be dis- 
tinguished from typical B. coli. 


It is obvious that B. coli, originally present in oysters, may not lose its 
vitality for more than a week under the conditions of experiment. 





* “Positive” indicates that a greenish-yellow fluorescence was produced in this medium. 
“ Negative ” indicates that this change did not occur. 


+ The oyster was too dry to yield 1 cc. of liquid. 
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APPENDIX L. 


The results of the bacteriological examination of oysters bought either 
in the market or at well-known fish shops or restaurants. 


The facts recorded in the accompanying table, may be summarised very 
briefly as follows :— 

The first three SN: deal with the bacteriological examination of 
the best Anglo-Dutch oysters costing 2s. per dozen, and bought at 
Sweeting’s. 

In the first experiment, typical B. coli was present in the proportion of 10 
per oyster, but there were less than 10 spores of B. enteritidis sporogenes 
per oyster 

In the second experiment, the number of coli-like microbes was 100: per 
oyster, and the number of spores of B. enteritidis sporogenes both in this 
and the third experiment was at least 1@ per oyster. 

In the third experiment each oyster on the average contained typical 
B. coli in +45 part of its entire bulk. 

Experiments 4, 5, 6, and 7 deal with the bacteriological examination of 
Whitstable oysters bought respectively at Spiers and Pond’s ; Sweeting’s ; 
Driver’s and Scott's, and costing 3s. 9d. (14 dozen); 3s. (1 dozen); 
3s. 9d. (1$ dozen); and 3s. 6d. (1 dozen) respectively. 

In experiments 4, 6, and 7, the number of coli-like microbes was 100 per 
oyster. In experiments 6 and 7, typical B. coli was isolated from the lower 
dilution in each case, so that it may be represented that each oyster contained 
100 coli-like microbes, and 10 typical B. coli. As regards experiment 4, the 

coli-like microbe did not clot milk, nor produce indol in either dilution. In 
experiment 5, the number of coli-like microbes was excessive, namely, 10,000 
per oyster, but in neither dilution could typical B. coli be found. 

As regards the B. enteritidis sporogenes test, the results were :—Less than 
ten; at least 100; 10 and 10 spores per oyster in experiments 4, 5, 6 and 7 
respectively. 

Experiment 8 deals with the examination of a batch of Portuguese oysters, 
bought at Farringdon Market, the price being tenpence per dozen. The 
number of coli-like microbes and of spores of B. enteritidis sporogenes, 
was 1,000, and 10, respectively, per oyster. Completely typical B. coli was 
isolated from the lower dilution, and the coli-like microbe representative of 
the higher dilution was typical in all respects, except as regards clotting of 
milk. 

Experiment 9 deals with the examination of a batch of Blue Point oysters, 
bought at Farringdon Market, the price being tenpence per dozen. The 
number of coli-like microbes and of spores of 3B. enteritidis sporogenes, 
was 100, and 100, respectively, per oyster. ‘The coli-like microbe was 
typical, except as regards indol formation and clotting of milk. 

Experiment 10 deals with the examination of Burnham oysters, bought at 
Sweeting’s, at 2s. 6d. a dozen. The number of coli-like microbes and of 
spores of B. enteritidis sporogenes, was 100, and 10, respectively, per 
oyster. The B. coli isolated from the lower dilution was typical in all 
respects, and the coli-like microbe isolated from the higher dilution 
failed only as regards clotting of milk, and, to a partial extent, in respect 
of the neutral red-broth test. 

It is of interest to apply to the above results the tentative standards 


_ suggested in the Helford and Penryn report, as follows — 


B. coli test.t 
Lenient standard (less than 1,000 per oyster). 


The Portuguese, and one out of the four samples of Whitstable oysters 
would be rejected. 





* In each experiment ten oysters were submitted collectively to experiment in the way 
described elsewhere. 

+ For the purposes of a broad comparison, no distinction is here drawn between coli- hike 
microbes and typical B. coli. 
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Stringent standard (less than 100 per oyster). 


Two out of three samples of Anglo-Dutch, all four samples of Whitstable, 
the Portuguese, Blue Points and Burnham oysters would be rejected.* 


B. Enteritidis Sporogenes Test. 
Lenient standard (less than 100 per oyster. ) 


The Blue Point sample and one out of the four samples of Whitstable 
oysters would be rejected. 


Stringent standard (less than 10 per oyster). 


All would be rejected, except one sample of Anglo-Dutch and one sample 
of Whitstable oysters. 


There are several grounds for hesitating to apply even tentative 
standards to oysters placed on the market for sale, for example :— 


(1) An oyster might have been derived from a relatively pure locality, but 
at the period when it was submitted to examination the few coli-like microbes 
originally present might conceivably for some reason or other have multiplied 
in the oyster. 


(2) On the other hand, an oyster might have been derived from a polluted 
laying, but at the pericd when it was submitted to examination, the coli-like 
microbes originally present might conceivably for some reason or other have 
declined in number in the oyster. 


(3) Previous to examination the oysters may have been kept under sanitary 
or insanitary conditions, placed in clean or dirty water, mixed or unmixed 
with meal or other substance. 


It is worth noting, in conclusion, that all the ovsters contained coli-like 
microbes, and that, in the majority of instances, either in the last dilution 
yielding coli-like microbes, or in the last dilution but one microbes were 
isolated, indistinguishable with regard to the tests employed from the B, coli 
of the human intestinal tract. Further, in the great majority of imstances, 
the B. enteritidis sporogenes test yielded positive results. 





* It is not suggested that any of these oysters were unfit for human consumption. The: 
word “ rejected ” is used simply to imply that, according to certain provisional standards, some 
of the samples were open to objection on bacteriological grounds. 
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No. Other Details. 1 10 100 1,000 | 10,000 | 100,000 







































Day. | Month.| Year. 
\ y © 
1 10 8 1903 | Anglo-Dutch oysters, bought at | ‘s - 
Sweeting’s, at 2s. per dozen. Best haracters of coli from lower dilution. 
quality. | 
2 11 8 a Anglo-Dutch oysters, bought at =F x 
Sweeting’s, at 2s. perdozen. Best Characters of coli from lower dilution. 
quality. 
3 12 8 a Anglo-Dutch oysters, bought at + = 
Sweeting’s, at 2s. perdozen. Best Characters of coli from lower dilution. 
quality. 
4 5 9 x, Whitstable oysters, bought at Spiers ey ie 
and Pond’s, City, 3s. 9d. 14 dozen. Characters of coli from lower dilution. 
5 15 9 bf Whitstable oysters, bought at Stok - 
Sweeting’s, 3s. 9d. for 14 dozen. Characters of coli from lower dilution. 
6 12 10 5 Whitstable oysters, bought at 5 i 
““Mrs. Driver’s” 46, Glasshouse Characters of coli from lower dilution. 
| Street, off PiccadillyiCircus, at 3s. | * 
per dozen. 
7 15 10 ap Whitstable oysters, finest selected, + - 
bought at “Scott’s” Piccadilly, at Characters of coli from lower dilution. 
3s. 6d. a dozen. | 
8 16 9 i Portugese oysters, bought at less = 
Farringon Market, at 10d. per Characters of coli from lower dilution. 
dozen. 
9 li aa 9 oo Bluepoint oysters, bought at + - 
Farringdon market, at 10d. per 
dozen. 
10 16 10 Hf Burnham oysters, bought at Sweet- st: - 
ings’, at 28. 6 per dozen. : Characters of coli from lower dilution. 
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4. 
B. Enteritidis Sporogenes Test. 
; ’ P : Number of spores of B. enteritidis 
Chief Biological Characters of the strain of B. Coli sporogenes (Klein’s “ enteritidis change” 
present in the number specified in col. 2. in anzerobic milk cultures) per oyster 
average of 10 oysters). Cultures 
heated to 80° C. for 10 minutes, 
ie Neutral- 
| lee Lactose | red broth 
Indol. (Litmus milk | Peptone | cultures 
(Broth | cultures. 5 days | medium + =green- 
cultures, at 37° C.) + = acid ish-yellow| | 10 | 100 | 1,000 | 10,000) 100,000 
5 days at and gas, fluor- | 
37° C.) 48 hours lescence, 48 
at 37°C. | hours at 
@ | 0) ay" C. 
+ + Hh obs 4 Less than 10 per oyster. 
- + + + + | 
| 
- + - - + + - 
- ~ + - + / 
ae 
+ + + + + SS ee 
+ + + - + 
| | 
- + = + + Less than 10 per oyster. 
- + - 4 + 
~ + - - + 
~ + - - ~ - - 
+ + + + + 
= + = - $ pos. F = 
+ + + + + 
+ + - + + + ~ 
+ + + + + 
- + - + + + - 
35 + - + % pos. - _ 
+ ~ + + ~ 
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REMARKS. 


10 oysters 
110 c.e. 


10 oysters 
80 c.e, 


10 oysters 
90 c.e. 


10 oysters 
70 c.e. 


10 oysters 
110 ee. 


10 oysters 
130 c.e. 


10 oysters 
120 eve; 


10 oysters 
190 c.c. 


10 oysters 
220 c.c¢. 


10 oysters 
110 cc. 


measured 


measured 


measured 


measured 


measured 


measured 


measured 


measured 


measured 


measured 
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Since this report was written a report by Messrs. H. W. Clark and 
Stephen DeM. Gage to the Massachusetts State Board of Health, on the 
value of tests for bacteria of specific types as an index of pollution, has 
reached my hands. 


The following extracts are of interest 


Page 18. 


Maes “the ability to demonstrate clearly the presence of a specific sewage organism, such as 
‘‘B. coli, is an invaluable aid in determining the question of purity or pollution. In many 
“samples from polluted sources B. coli has not been found in either shell, water, or intestine.” 


Page 19. 


“Tn a table following, it will be noticed that of the samples of clams taken at known distances 
“from a sewer outlet, the greatest percentage giving positive tests were collected one-half to 
“three-fourths of a mile from this outlet. The water samples collected from one-eighth of a mile 
“to one and five-eights miles from the sewer outlet also gave a greater percentage of positive tests 
‘for B. coli. Those collected at a distance of one-fourth to one-half a mile also gave a greater 
“percentage of positive tests for B. coli than did the samples collected nearer the outlet.” 


ee 
o. 44, 
reial. : 


ROYAL COMMISSION ON SEWAGE DISPOSAL, 


dll 


CORRESPONDENCE WITH FOREIGN COUNTRIES AS TO IMPORTED SHELL-FISH. 





LETTER FROM THE ROYAL COMMISSION ON SEWAGE DISPOSAL TO THE FOREIGN OFFICE 


Royal Commission on Sewage Disposal, 
39, Victoria Street, 
Westminster, S.W., 
February 6th, 1903. 
Sir, 

I am directed by the Karl of Iddesieigh, the Chairman 
of the Royal Commission on Sewage Disposal, to state, 
for the information of the Secretary of State, that the 
Commission have recently had under consideration 
certain suggestions which have been made to them for 
the purpose of preventing the contamination of shellfish 
by sewage. 

It seems to be generally admitted that shellfish, so 
contaminated, may cause disease in man, and that in the 
interests of public health some protective measures are 
necessary. But, having regard to the large numbers of 
shellfish which are imported into this country from the 
United States, France, Holland, and Portugal, it appears 


to the Commission that, before proposin restrictions 
they should know what is the Peel distribution of 
shellfish in these countries, whether any layings, “‘ floats,” 
or storage ponds are so situated as to be liable to pollution, 
and what steps are taken in each of these countries to 
secure that no shellfish are placed on the market in a 
contaminated condition. 

The Earl of Iddesleigh would be much obliged if the 
Secretary of State would communicate with these 
countries with a view to obtaining this information for 
the use of the Commission. 


I am, Sir; 
Your obedient Servant, 
(Signed) F.. J. Wuitxis, 


Secretary; 
The Under-Secretary of State. 


Foreign Office. 





PAPERS FORWARDED BY THE FOREIGN OFFICE. 


The Under-Secretary of State for Foreign Affairs 
presents his compliments to the Secretary to the Royal 
Comamission on Sewage Disposal, and, with reference to 
the letter from the Royal Commission of February 6th 
last, is directed by the Secretary of State for Foreign 
Affairs to transmit to him the accompanying paper, 
noted in the margin, respecting the contamination of 
shellfish in the United States. 


Foreign Office, 
April 8th, 1903. 


[ ENCLOSURE. ] 
[Copy. No. 44, Commercial.] 
Washington, 
: March 27th, 1903. 
My Logon, 

On receipt of your Lordship’s despatch No. 8 of this 
series of the 12th ultimo, I addressed a Note to the 
Secretary of State of the United States requesting that I 
might be furnished with particulars as to the general 
distribution of shellfish in this country, with reference 
to their liability to contamination by sewage, and as to 
the steps taken to prevent shellfish so contaminated 
from being placed on the market. 

I have now the honour to transmit to your Lordship 
herewith copy of a letter from the United States Com- 
missioner of Fish and Fisheries, which has been for- 
warded to me by Mr. Hay in response to my enquiry, 
containing the information desired by the Royal Com- 
mission on Sewage Disposal. 


I have, &e.; 
(Signed) Micuazmt H. Herpert. 
The Marquess of Lansdowne, K.G., 


concerning the distribution of shellfish in the United 
States and the measures adopted to prevent their pollution 
from sewage. As the oyster is the only shellfish which 
a exported in important quantities from the United 

ates, it is assumed that the enquiry relates especiall 
to that species, ae aa 


The oyster is found on the Atlantic and Gulf coasts 
from Cape Cod to the Rio Grande, but the most pro- 
lific fisheries are in Long Island Sound and vicinity, New 
Jersey, and Chesapeake Bay. The locality first men- 
tioned is the one from which practically all of the exported 
oysters are derived. There are no general meagures 
regulating or restricting the laying down or floating of 
oysters in localities subject to pollution, but the State 
and Local Boards of Health are alert to the danger of 
infection from this source, and enquiries instituted since 
the receipt of your letter, as well as the previous experi- 
ence of this Commission, indicate that proper sanitary 
measures are rigidly enforced, and that the practice of 
floating oysters is not permitted in regions subject to 
contamination. The dealers themselves, for the pro- 
tection of their own trade, have also shown a proper 
regard in this matter during the past decade, and it is 
believed that, considering the almost universal con- 
sumption of oysters in the United States, comparatively 
few cases of infectious disease can be traced to this 
source. 

Very respectfully, 


(Signed) G. M. Bownzrs, 
Commissioner, 


The Honourable Francis B. Loomis, 
&e., &e, &e. 


The Under-Secretary of State for Foreign Affairs 
presents his compliments to the Secretary to the Royal 


&e., &e., Ke. Commission on Sewage Disposal, and, with reference 
to the letter from the Secretary of the 6th of February Sir E.. Mone: 
last, is directed by the Secretary of State for Foreign son, No. 147g, 

[Copy.] Affairs to transmit to him, to be laid before the Royal tin ongiaal, 


Commission, the accompanying paper, noted inthe margin, 
respecting the contamination by sewage of shellfish in 
France, and the steps taken to prevent shellfish so con- 
taminated from being placed on the market. 

It is requested that this paper may be eventuall 
returned to this Department. i : 


United States Commission of Fish and Fisheries, 
Washington, D.C., 
March 21st, 1903. 
Str, 
This Commission has the honour to acknowledge the 


receipt of your letter of February 28th, enclosing copy of 
a Note from the British Embassy, dated February 24th, 
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Foreign Office, 
June 19th, 1903, 


Report by 
Mr. Palmer- 
Samborne. 


Report by 
Dr. F. Lales- 
que, 


B, Origins, 
"% 


312 APPENDIX : 


[ENCLOSURES. | 


MEMORANDUM. 


The regulations existing in France, which may be 
considered as tending in a general manner to prevent the 
contamination of waters where shellfish are cultivated, 
are contained in a Decree of the 4th July, 1858, respecting 
the inspection of coast fisheries. In virtue of the pro- 
visions of this Decree, ‘‘ The owners of workshops situated 
on the coast are forbidden to discharge into the sea, 
rivers, and canals, waters which heve been used in their 
industries of a nature to cause the destruction of fish.” 


Article 148 of a Decree of the 19th November, 1859, 
relating to the inspection of coast fisheries, further pro- 
hibits the disposal of filth in oyster beds or depositories 
for shellfish. 


In addition to these regulations, instructions have 
been issued to the local fishery authorities to cause a 
special inquiry to be made with regard to the salubrity 
of the water in all cases where permission is asked for 
the establishment of shellfish beds, and, if necessary, 
to demand a bacteriological analysis of the water. 


If the water is found to be contaminated, owing either 
to the neighbourhood of sewers discharging pollated 
water or any other cause, the authorisations are refused, 


As a result of a general inquiry made along the French 
coasts, the Fishery Administration ordered the suppression 
or the removal of certain shellfish breeding establish- 
ments which were pointed out to them as being sus- 
picious. 

With regard to the inspection of the produce brought 
to market, the officials entrusted with this duty by the 
municipalities concerned take such steps as are considered 
necessary in the interest of the public health, and seize 
and condemn all fish or shellfish deemed unsuitable for 
consumption. 


The British Vice-Consul at Bordeaux reports that at 
Arcachon no precautions are taken against contamination 
for the reason that no sewage is discharged into the hay, 
and notwithstanding the enormous quantity of oysters 
consumed locally, typhoid fever is practically unknown. 


The British Vice-Consul at La Rochelle reports that 
there is an oyster-breeding establishment in the river 
Sendre producing about 20,000,000 oysters annually, 
and samples reeently taken from these beds and examined 
by the Board of Health were found to be free from typhoid 
bacilli. 

The British Vice-Consul at Cherbourg reports that 
the oyster fisheries in that district are in the neighbour- 
hood of St. Vaast, and round the small islet of Tatihou, 
and are well removed from danger of contamination by 
sewage from the towns. 


A report drawn up by Mr. Palmer-Samborne, Vice- 
Gonsul at Bordeaux, is herewith enclosed, as also a report 
by Dr. Fernand Lalesque, President of the Scientific 
Association of Arcachon. It will be observed that in 
the former report it is stated on the authority of several 
medical men that ‘“‘ the oyster is endowed with wonderful 
digestive powers, so that even if it absorbs typhoid or 
other germs they become innocuous after a short time, 
and that of all food capable of transmitting typhoid fever, 
the oyster is the least dangerous on account of its power 
of absorption.” 

H. CoMMIHER. 

Paris, June 16th, 1903. 





REPORT BY MR. PALMER-SAMBORNE. 


OYSTER CULTURE IN FRANCE. 


From time immemorial natural oyster beds have 
existed in the Bay of Arcachon, which is about fifty- 


three miles in circumference and covers an area of about 


34,000 acres. Up to the year 1841, the bay was quite 
isolated from the rest of France, which rendered the trans- 
port of oysters expensive and difficult, so that the natural 
beds proved sufficient for the local wants. The con- 
struction of the railway from Bordeaux to La Teste 
completely changed these conditions, the beds being 
rapidly depleted; but the French Government stepped 
in and stopped over-dredging of the natural beds, as 
well.as encouraging the artificial culture of oysters. 


The nearest beds to the town of Arcachon, which is Situatio 
the only place of any size on the bay, are situated on the 
banks of Aram, a mile from the nearest point of the town, 
and separated from the land by the deep channel of 
Kyrac. The other beds are principally situated on the 
Isle d’Oiseaux, a bank of mud and sand in the middle 
of the bay. 


At the approach of the spawning season in April, tiles System o 
covered with lime whitewash are laid down close to the Culture. 
beds, in such a position that the largest amount of surface 
may be exposed. The oyster spawn fastens to these 
tiles, the lime of which aids the formation of the shells. 
At the approach of winter the tiles are taken up and 
scraped, thus detaching the young oysters, which are 
then laid down in wire cages on the beds to increase in 
size. These cages are so placed that even at low water 
the oysters are covered with sea-water. Here they remain 
until they attain the size of an inch in diameter, when 
they are laid down in beds to gain sizo. The Bay of 
Arcachon is highly favourable to the production of 
oysters, but does not possess the fattening properties of 
certain other places, such as Marennes, where the oysters 
find beds of a specially-cultivated grass, which gives 
them the flavour so much appreciated by connoisseurs 
in France, and also the green tinge against which there 
appears to be an unconquerable prejudice in Hngland. 
I lately sent a friend of mine in London some of these 
oysters, at the same time telling him not to mind the 
colour. The tishmonger’s man who opened them warned 
my friend solemnly, ‘‘ Well, sir, if you eat them ’ere oysters 
you will be a dead man in ten hours.:: He still lives 
and likes the Marennes oysters. 


The fact that oysters do convey germs of typhoid is : 
undoubted, and has been proved ee the ae 816 by Tyg 
Dr. Pasquier. It is also a fact that an oyster is omni- 
vorous, as is proved by the experiments of Henri Viallanes, 
who put oysters and mussels in dirty water, which in 
a short time became clear owing to the absorption by 
the shellfish of the organic particles held in suspension 
in the water. The oyster is endowed with wonderful | 
digestive powers, so that even if it absorbs typhoid or 
other germs they become innocuous, after a short time. 
Vide the experiments of Prof. Ch. Foote, Chantemesses 
and Chatin. This fact, considering the vast number 
of oysters consumed annually, would account for the 
comparatively few number of cases of typhoid fever from 
oyster eating. In fact, of all foods capable of trans- 
mitting typhoid fever, the oyster is the least dangerous 
on account of its power of absorption. 


germs. 


In the spring cf 1897 the French Government appointed Inguir 
Dr. Mosny to study the conditions of the oyster beds ordered. 
on the French coasts. 


The oysters laid down in insanitary beds, near sewers, Deducti 
etc., can, no doubt, though rarely, transmit typhoid 
germs for reasons stated above, but oysters produced in 
beds, in pure sea water regularly renewed at each tide, 
cannot convey typhoid fever. Such are the beds of 
Arcachon, where no sewage is allowed to enter. In 
Arcachon itself, the only town of any size bordering on 
the bay, there is no system of main drainage. Hach 
house has its own cemented cesspool, which is regularly - 
emptied, and the contents used to fertilise the soil in the 
neighbouring lands. 


In the year 1901 there were 5,879 beds in the bay; Statistic 
from which 291,255,000 oysters were exported, apart 
from the enormous consumption locally, but all the 
doctors of the district round the bay are unanimous in 
declaring a case of typhoid fever is very rare, and not 
one to their knowledge can be traced to eating oysters. 


From the foregoing facts, we have clear proof that the 
oyster under proper hygienic conditions, such as obtain 
at Arcachon, is incapable of communicating the germs 
of typhoid, and, therefore, the lover of oysters can with . 
every confidence enjoy the tasty mollusc, which, though 
lacking the plumpness of those that come from the well- 
known fattening beds, yet have the great advantage of 
being absolutely free from contamination. 


Very nice little oysters of two years old can be had for Prices. 
3d. a dozen, while the best the bay produces cost from 
74d. to 10d. per dozen. For the sum of 7s. to 8s. a case 
of 111b., containing from four to six dozen oysters, 
according to size, can be delivered per parcel post any- 
where in Great Britain straight from the producer to 
the consumer. 


ROYAL COMMISSION ON SEWAGE DISPOSAL, 


REPORT BY DR. FERNAND LALESQUE. 





TRANSLATION mApbz By Dr. H. Trevwprert BuLstRoDE. 


Considerations. 


I. “On the 
Fever.” 


Il. “On the Hygienic Value of the Oyster Parks 
at Arcachon.” By Dr. Fernand Lalesque, Correspond- 
ing Member cf the Academy of Medicine, President of 
the Scientific Society of Arcachon. 


For some months, in addition to general causes making 
for the decay of the oyster industry there have been 
added considerations of public health which. erroneously 
or unjustly interpreted, threaten to ruin the interests, 
however reputable, of the littoral population of France. 


Oyster in its Relation to Enteric 


It is for this reason that I propose to set forth (in a 
succinct account) what is the precise posilion from the 
scientific standpoint with respect to the origin of enteric 
fever from oysters, and to defend against every breath 
of suspicion the oyster industry of Arcachon. 


I. 
The Oyster in its Relations with Enteric Fever. 


(a) Historical facts : 

Let us examine in the first place under what circum- 
‘stances the oyster has been accused of having transmitted 
enteric fever, confining our inquiry to precise facts alone. 


This accusation does not date from yesterday. It was 
formulated in 1816 by Dr. Pasquier, in a work entitled, 
“The Oyster from the Medical Point of View.” 


Pasquier reported the case of a workman who con- 
ceived the idea, genial perhaps from the commercial point 
of view, but deplorable from the hygienic standpoint, of 
excavating a fattening bed in the moat of an old citadel 
into which had discharged for centuries the sewage of the 
garrison. 


Greedy for gain, this workman laid down 60,000 oysters, 
and after some time these oysters were sold without any 
regard for the disgusting conditions under which they 
had been prepared for market. Consumed for the tirst 
time on September 10th, 1816, nothing happened until 
the 20th or 21st of the same month, but about that time, 
that is to say after the lapse of the necessary period of 
incubation of enteric fever, some cases of that disease 
declared themselves among the consumers. 


Nearer to our own time, in 1894, Dr. William Conn, in 
America, cited some cases of enteric fever which occurred 
among certain students of a college in Connecticut after 
the ingestion of oysters. The oysters in question had 
been laid down for fattening near to the mouth of a mill 
stream. On the banks of this stream was a solitary 
house, the latrines of which emptied themselves directly 
into it. 

Now the oysters had been laid down between the 
mouth of the stream and the house in question, and 100 
yards from it. 


Moreover, the attacks first appeared among the students 
of the college from the 20th to the 25th of October, 1894, 
and the house had been occupied since October Ist by two 
ladies who were attacked by enteric fever, and the infected 
contents of the water-closets of the house emptied directly 
into the stream which discharged itself on to the oysters 
laid down 100 yards below. 


At about the same time, in 1895, Broadbent, Foote 
and Cade drew attention in England (Foote is an American 
H.T.B.) to cases of the transmission of enteric fever by 
the oyster. English commerce bestirred itself in con- 
sequence, and from an inquiry undertaken by the British 
Government it appeared that the culpable oysters were 
procured from tattening beds installed at the mouths 
of rivers—the Thames and others, and near to sewers. 


Here is an example cited by the report. It, relates to 
the tovm cf Grimsby, situate on the River Humber. 
Four important sewers empty theniselves into the river, 
and it is between the mouths of these sewers that the 
oysters were laid down. Moreover, the town ef Grimsby 
possesses docks in which the water renews itseif but little, 
and into which the sewers empty themselves. Now in 
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these docks there was laid down a quantity of cages, or 
cases filled with oysters, and the doctors commissioned 
by the English,Government. at the end of the inquiry, 
accused Grimsby of having ecntributed to the epidemic 
caused by oysters. 


Finally, in 1896, in France, Professor Chantemesse 
related to the Academy of Medicine a little epidemic which 
took place in the Midi of France. On the 15th February, 
1896, a merchant of St. Andre-de-Sangonio, in Herault, 
received a single batch of oysters, which were sold and 
consumed the same day in the place. Fourteen persons 
ate the oysters, and all fourteen became ill. Fight were 
attacked with simple gastro-cnteritis (fever, diarrhcea, 
and vomiting) and remained iil during a week, and four 
had diarrhrra lasting fifteen to twenty days. Finally, 
the two others, a young man of twenty and a young 
woman of twenty-one, were attacked with enteric fever. 
From what place were the oysters procured? From 
Cette. In what conditions had they been laid down ? 
The following: The old part of the town is connected 
with the basin of Phau by a canal which traverses the 
town, and during its course receives an abundance of 
excreta and filth. It was into this canal that the oysters, 
placed in large cases, had been immersed for fattening. 


Thus we see that whether we have regard to the facts 
already ancient of Pasquier or to those more recent which 
have been reported from America. England or France, 
each time that the oyster has been able to be accused 
of having transmitted enteric fever it is always by the 
repetition of the same circumstances, by the reproduction 
of the same conditions: the laying down of the oysters 
in unwholesome places, in the waters of sewers rich, as we 
well know, in the bacilli of Eberth. 


Ti 


t~ 
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Reality of the T'ransmission of Enteric Fever by the Oyster. 


However, was the incriminated oyster really to blame ? 
In other words, can the oyster, placed in typhoid situations 
absorb, retain, and then transmit the bacillus of 
Eberth ? 


Tt has been said that the oyster possesses the faculty 
of discerning in its water of alimentation that which is 
good for it and that which is bad. 


But we have only there a bald statement. Now, in 
science more than in everything else, we must not take 
the will for the deed. Science demands precise facts, 
based on experiment. Now, here are some facts. 


Not only can the oyster not discern in its water of 
alimentation the useful and the harmful, but, on the 
contrary, it absorbs everything. When one examines 
under the field of the microscope the liquid drawn from 
the stomach of an cyster one finds there everything: 
grains of pollen, debris of alge, of shells, of crustacea, of 
diatoms, and, at certain periods of the year, « large 
quantity of eggs of the same animal. 


The Oyster ts Omniverous, 


But one knows equally how the oyster is glutonous and 
rapacious. In the experiments carried out at the laboratories 
of the Scientific Society of Arcachon, Henri Viallanes has 
shown with what rapidity the mussel and the oyster filter 
their water of alimentation. 


If one places the oyster in a water which is thick, in a 
little time the water becomes clear, the ovster having 
filtered it, retaining in its stomach all organic or inorganic 
particles which the water held in suspension. ‘These two 
facts render very probable the possibility of the oyster 
absorbing every bacillus of Eberth which by chance is 
present in its water of alimentation. The experiments 
of Foote and those of Chantemesse have changed these 
probabilities into certainties. In effect, these two ob- 
servers, having placed some oysters in water rich in the 
bacillus of Eberth, have. after 24 hours, found the enteric 
fever bacillus in the various organs of the oyster. 


There is therefore no doubt, from the historical facts. 
cited above, that the oyster has been the agent of the 
transmission of enteric fever. 
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Rarity of such Transmission. 


However, a fact strikes us. If we have regard on the 
one hand to the quantity of oysters which have been laid 
down in unwholesome places, and, on the other hand, to 
the cases of enteric fever which have been brought to 
light, we see that in relation to the large number of 
oysters supposed to be contaminated there correspond 
but few cases of enteric fever. 


In fact, the transmission of enteric fever by the oyster, 
even when laid down in unwholesome situations, is 
exceptional. 


Professor Cornil, Professor Chantemesse, and Dr: 
Johannis Chatin, in the discussion which arose at the 
Academy of Medicine on the relation of the epidemic of 
St. Andre de Sangonio, proclaimed this rarity of the trans- 
mission of enteric fever by the oyster. 


How is it to be explained? Simply by the fact that 
the laboratory experiments carried out by Foote and 
Chantemesse do not realise exactly the conditions which 
obtain in nature. 


An English savant, Klein, has shown that, in effect 
these experiments, exact though they be, cannot take 
account of that which happens in nature. Klein laid 
down a large number of oysters in the docks at Grimsby. 
After a stay of some time he took them out and examined 
them, and out of the large number of oysters he dis- 
covered the presence of the Eberth bacillus in one only. 
This proof does not surprise us. It confirms that which 
Foote and Chantemesse had observed in their experi- 
ments: that the oyster ina few days gets rid spon- 
taneously of enteric fever or other germs which it has 
een able to absorb. This phenomenon explains itself, 
for Johannis Chatin has demonstrated that with the 
oyster the phagocytes are endowed with a prodigious 
activity ; not only do the phagocytes surround, en- 
close, and penetrate the microbe; they go outside the 
organs to reject their prey. 


All these facts, explain, then why and how, when 
plunged in an infected locality, the oyster appears only 
very exceptionally to transmit enteric fever. 


These facts explain equally why and how of all the 
foods able to transmit enteric fever the oyster is the least 
dangerous. For while other foods, milk, water, and 
vegetables, for instance, keep the enteric fever bacilli 
which have entered them, the oyster frees itself from 
them in a short time. 


Harmlessness in Healthy Surroundings, and the Hygienic 
Value of the Oyster Parcs of the Basin of Arcachon. 


But if the oyster, placed in the unwholesome conditions 
of which we are aware, has been able to be exceptionally 
culpable, is it the same when the mollusc is laid down in 
its normal situation, in its natural habitat, that is to 
say. in fresh sea water, living and renewed as is the case 
in the basin of Arcachon? Then, we can answer boldly, 
that never has the oyster under these conditions been able 
to transmit enteric fever. In vain does one search for a 
single case in the whole of medical literature. 


In order to demonstrate this point, Chantemesse 
procured from a merchant of Paris oysters at the moment 
of their being delivered to the consumer. He has been 
able thus to examine oysters coming directly from the 
sea (Marennes, Tremblade, Arcachon, etc.), and never 
in any has he discovered the presence of the Eberth 
bacillus. 


And such is the conviction of Chantemesse in this 
connection, that in his communication he demands that 
in order to avoid all accidents, oysters shall be laid down, 
during some days, in the open sea in order to tree them- 
selves of impurities or germs which they may contain. 


We see, then, a well-defined line of demarcation, a 
radical difference, to establish. On the one hand, the 
oyster laid down inunwholesome surroundings, sometimes 
dangerous; on the other side, the oyster in its normal 
medium, naturally inoffensive. 


These facts established, it is easy to place the oyster 
beyond harm’s way. For that, what is it necessary to 
do? To interdict, suppress, or protect fattening parcs 
capable of being polluted by the waters of rivers or of 
sewers. ‘The Government appears to have comprehended 
this. Anxious to prevent in the future the recurrence 
of facts as lamentable as those of St. Andre de Sangonio, 
it ordered an inquiry to the same lines as had the 
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Government of Great Britain, with the view of ascertaining 
on what part of the French littoral pares open to pollution 
could be found. The Government entrusted the mission 
to Dr. Mosny, to study the conditions and installations 
of the pares of our littoral from the extreme south to 
the extreme north. 


Unfortunately, the governmental zeal was not of long 
duration, and the report of Dr. Mosny sleeps in peace 
in the pigeon holes of the Ministry. 


But when, in the spring of 1897, Dr. Mosny came into 
our country, what did he hear and what did he see ? 


He heard the doctors of the districts say that enteric 
fever was very rare with us, in spite of the fact that we 
consume a large quantity of oysters. 


I do not know, in fact, that a single doctor practising 
on the shores of the Bassin d’Arcachon has ever been 
able to attribute a case of enteric fever to the ingestion 
of oysters. If oysters abound in the basin, on the con- 
trary, one has searched it in vain for any causes of possible 
contamination. 


In effect Dr. Mosny was able to see a great number of 
pares created in a vast bay—the Bassin d’Arcachon 
measures 84 kilometres in circumference. He saw at high 
tide 15,500 hectares covered with sea water He saw 
that at spring tides there entered the bay 370 million 
cubic metres of fresh water, and at neap tides 170 million 
cubic metres. 


It was not dif€cult to presume that a similar mass 
of sea water thus renewed twice in the 24 hours could 
be polluted. 


However the enquiry took place, and it failed to discover 
the causes, so little likely were they capable of producing 
pollution. 

Now these causes, we have already seen, are of two 
orders, the rivers and the sewers. 


A single river of a very modest dimensions empties 
itself into the Bassin d’Arcachon, the Leyre. The banks 
are not inhabited except at a great distance from its 
mouth. On this side, then, there is no danger. 


On the north-east the canal of Lege drains the lakes of 
Lacanan, Hourtins, etc. One knows the demonstrated 
purity of these waters, and the banks of this canal neither 
drain or pass through any human aggregations. 


As to sewers, one tinds them on the foreshore of the town 
of Arcachon. They are five in number, carrying, not 
sewage, but simply the waters of rain and irrigation, an 
important distinction. All these sewers are very distant 
from the parcs of the Ile aux Oiseaux, from which they are 
separated even at low tide by a considerable body of 
water, the Eyrac channel. The pares which are nearest 
to the sewers are the parcs of Arams. They are, however, 
distant from them by the respectable and reassuring space 
of more than a kilometre—to be exact, 1,200 metres, 
according to the map of Mr. Schaerf. 


Besides, what is the significance of these sewers of 
drainage and rain water in relation to the mass of water 
and the velocity of the current of the fresh, frequently- 
renewed sea water which passes before their mouths ; on 
the rising tide with a velocity of 0 m. 65 c.m., and a volume 
of 12 to 1,300 cubic metres per second ; on the falling tide 
with a velocity of 1m. 55c.m., and a volume of 1,600 
cubic metres per second, figures with which Mr. Engineer 
Paul has been good enough to furnish me. 


The fecble volume of this sewage, distant more than a 
kilometre from the nearest parcs, loses itself in the rapid 
mass of sea water which sweeps and carries away the 
contents of the sewers after having submerged them in this 
niass of 370 million cubic metres of fresh and running sea 
water. 

To resume, I sum up, may put it synthetically, that 
the oyster laid down in an unwholesome place, in abun- 
dance of sewage, can, albeit very exceptionally, transmit 
enteric fever. But the fault is not in the oyster, but 
in the locality. The oyster laid down in its natural 
medium, that is to say, in sea water, fresh, pure and 
renewable, cannot transmit enteric fever. 


The pares of the Bassin d’ Arcachon, which realise in the 
highest desree the conditions of the normal environments, 
are free from all suspicion. ‘S'be recent bacteriological 
researches of Professor Ferré are a clear proof of this. 


Such are the summarised considerations which hag 
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appeared to me useful to publish. And if I were permitted 
to draw a practical conclusion, I should impress upon our 
representatives, the elect of universal suffrage, the 
urgent duty of obtaining from the Government 
the suppression of the parcs insufficiently protected 
against pollution if such can be found on the French 
littoral. 


Thus will terminate, in spite of arguments, the lament- 
able campaign, of which the oyster culturists are the 
victims. 





The Under-Secretary of State for Foreign Affairs 
presents his compliments to the Secretary to the Royal 
Commission on Sewage Disposal, and, with reference to 
the letter from the Royal Commission of February 6th 
last, is directed by the Secretary of State for Foreign 
Affairs to transmit to him, to be laid before the Royal 
Commission, the accompanying paper, noted in the margin, 
respecting shell fish in Portugal. It is requested that 
this paper may be returned after perusal. 


Foreign Office, July 15th, 1908. 


ENCLOSURE. | 


No. 46. Commercial. 
Lisbon, July 2nd, 1903. 
My Lorp, 

With reference to your Lordship’s despatch No. 4 
Commercial, of the 12th of February last, I have the 
honour to enclose herein a Report, drawn up by the 
Portuguese Fisheries Commission, containing certain 
information respecting the general distribution of shell 
fish in Portugal, and their liability to contamination 
by Sewage, which has been forwarded to this Legation 
by the Minister for Foreign Affairs, together with a copy 
of the Oyster Regulations of October, 1895, and a copy 
of the Navy Order No. 1, series A. of 1900, mentioned 
in the above Report. 


I have the honour to be with the highest respect, 
My Lord, 
Your Lordship’s most obedient humble Servant. 


Farrrax L. CAartTwRicer. 


The Marquess of Lansdowne, K.G., 
&e., &e., &e. 


Ministry of Marine, 
Central Committee of Fisheries. 


DistRIBuUtTION OF SHELL Fisu In Portucat. 


This subject would require a very extensive treatment, 
if only for the purpose of giving a summary of such a 


question as the distribution of shell fish; inasmuch, 


however, as it may be assumed from Sir Martin Gosselin’s 
Note to the Minister for Foreign Affairs, that information 
is wanted merely in regard to such shell fish as are utilised 


for human food, it is in this restricted sense that the 


Central Committee furnish the foliowing details : 


There are four edible species of shell fish in Portugal. 
A. Oysters. 
B. Mussels. 
GC. Cockles with wrinkled shells. 
D. Cockles with smooth shells. 
No account is taken of Cephalopodous Molluscs (octopus, 


‘nkfish, cuttle fish), to which no interest attaches with 


reference to the subject under discussion, nor of ocean 


shells, periwinkles and whelks. 


The four species above mentioned may be said to 
represent the edible shell fish in this country which have 
a sedentary character and are subject to local influences 
owing to the intimate relations existing between their 
organic nature and the immediate surroundings in which 
they live on account of their want of means of locomotion. 
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Four species are found in Portuguese waters, but of 
these the two following are rare, the “‘ ostrea stentina,”’ and 
the “ostrea cochlear.” The two kinds generally in 
use are the Portuguese oyster, “ ostrea angulata.” and 
the oyster commonly known as the French oyster, or 
the “ ostrea edulis.” 


Both these species are common along the whole country, 
but they are different in regard to their habitat. 


Thus the “ ostrea edulis”’ is an essentially maritime 
molluse, and excepting a few natural banks along the 
coast, which in the Algarves are exploited by means of 
dredges, it is found in beds of a maritime character 
presenting little variety, or in waters of a very pronounced 
brackish character, where the water is not muddy and 
where the ground on which they develop is composed 
of sand, stones or shingle. 


The principal beds are the following: the lagoon of 
Obidos and the mouths of the Aveiro and Faro; there 
are, however, a few beds scattered about at the mouth of 
the Tagus, the Sado and the Mira, and some of the rivers 
in the Algarves, but these are disappearing owing to the 
fact that the beds of these rivers are becoming filled up 
so that the inland limit of the salt water character is 
gradually approaching nearer the mouth. 


The oyster “‘ angulata ’’ is an oyster found in estuaries, 
and requires salt water, but of a brackish character, and 
it lives by preference in muddy surroundings. This may 
be said to be its ordinary habitat, and such conditions 
being absent in rivers with granite beds, it is rarely met 
with in the rivers in the north of Portugal except at the 
mouth of the Aveiro. Its principal centre is in the Tagus, 
the Sado, and the Mira, and it is also found in the rivers 
of the Algarve and the mouth of the Faro. 


The river Mira offers a striking example of the different 
conditions of habitat peculiar to these two species of 
molluscs. The river has at its mouth a small brackish 
basin into which it flows laterally, and as its course 
lies completely along the schist strata of the lower Alem- 
tejo, vast quantities of mud are deposited. At the entry 
of the mouth some French oyster beds lie scattered 
about ; further up the river, at the distance of about a 
kilometer, no oysters appear; thei again, somewhat 
further up the Portuguese oyster makes its appearance, 
forming large banks eight kilometers in extent. A 
somewhat similar example is also offered hy the oysters 
in the river Tagus. From Trafaria as far as Cacilhas 
the French oyster breeds here and there, and the Portu- 
guese oyster as well, but it is poor in quality and in 
size; its big habitat is further up the river, off the great 
mudbanks of Barreiro, Seisal, Montijo, and it also appears, 
but more rarely, more inland in the vicinity of Alcochete. 


Mussels. 


Two sorts are generally used, the Mytilus edulis and 
the “‘ Mytilus Gallo provincialis.” The first is distributed 
from north to south; the second comes from the Medi- 
terranean, and predominates in the south. The con- 
ditions in the existence of these two species are very 
analogous. They are maritime moiluscs like the French 
or ‘edulis’ oyster. They always appear about the 
rocky parts of the coast and ascend to a small distance 
the sea water estuaries. They are found at the mouth 
of the Aveiro, the Tagus, Sado and in the rivers of the 
Algarves. 


Cockles. 


There are four or five kinds in Portugal, and these are 
always entirely salt water shellfish. but a certain species, 
the “ Tapes decussata,” gradually adapt itself to brackish . 
waters. The cockles abound in certain maritime districts 
such ag those of Obidos, the Tagus, the Sado, and the 
estuary of the Faro, but their capture has been so small as 
to necessitate no restrictive regulations. 


There is another species of cockle called ‘‘ Cardium 
edule.” It is an essentially maritime mollusc, but 
adapts itself to brackish waters. Under these conditions 
it undergoes some modification in form. It is more 
abundant in the south than the north. At the mouth 
of the Ancao in the Algarves it is found in the largest 
numbers, and it is used as bait for various kinds of fishing, 
and as a means of consumption for the poorer classes, 
and for fishermen when fish is scarce. 


Sir 
H. Howard, 
No. 1. 
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CULTURE AND Rzecuiations ResPpecrina Mouuvscs. 


Gysters.—The production of oysters has never been 
highly developed in Portugal. In 1868 the extensive 
natural oyster beds belonging to the Portuguese species 
off Montijo on the Tagus were conceded to a private 
individual, who tried to cultivate this species as if it 
were the “ oyster edulis,” but this enterprise fell through. 

In Algarves another private individual attempted to 
rear the French oyster, at first with success, but local 
circumstances interrupted the attempt. The Regulation 


of the Ist of October, 1895, is the one which is at present 


in force in regard to oyster culture. This Regulation 
does not contain any special provision with reference 
to the contamination of oyster beds, but in conceding the 
right of farming oysters or fattening them it is a sine 
qua non that the locality shall nct be traversed by sewage 
matter proceeding from the adjacent villages or towns 
(Art. 21, No. 4). This Regulation owes its origin to the 
Central Fisheries Commission, who were of the opinion 
that this provision oflered a sufficient safeguard for 
public hygiene. It is known that the pathogenical 
microbes are almost entirely destroyed by the action 
of salt water accompanicd as well by the force of certain 
cosmic agents, and it is on that account that no necessity 
arises for taking special measure for oysters bred in 
natural beds. Reports of subsequent researches have, 
however, been laid before the Commission by one of the 
members, in which he alleges that the Portuguese oysters 
appear in certain conditions to become contaminated. 
In view as to what has been stated in regard to the habitat 
of this oyster in brackish waters, it appears that after 
a prolonged drought lasting until the end of tne summer 
heavy rains fall and form a sheet of water of less density 
than the waters running in an opposite direction to the 
tide, the Portuguese oysters situated near the surface 
are thus immersed for a considerable time in the flood 
water, and are naturally contaminated by abundant 
pathogenic bacilli brought down by the water. Many 
oysters gathered at the turn of the tide must under 
these circumstances be liable to infection, but it is evident 
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that regulations would not produce much benefit. Recently, 
the well-known physician Sr. Sahine Coelho, in a report 
which he read to the Society of Medical Science on the 
28th of February, 1903, published in the Medical Con- 
temporary No. 10, Yearly Series No. 21, stated that the 
hygienic conditions, which should prevail in regard to 
the hreeding grounds of oysters, and referred to in 
Article 21 of the Regulations above mentioned, are such 
that they do not call for any further provisions. 


Mussels and Cockles.--No regulations have as yet been 
drawn up in regard to musscls, but as the other two kinds. 
of shellfish do not seem in the opinion of the Commission 
to warrant any measure from an hygienic point of view, 
owing to the fact that they are bred in pure or almost pure 
sea water, the only regulation that appears necessary is. 
one which should relate merely to the preservation of the 
species as this Commission has pointed out in previous 
reports. This species of shellfish is not cultivated in Portugal. 


Cockles are subject to the Regulations comprised in 
the Decree of December 30th, 1899, which does not contain 
any provisions regarding hygiene as already stated; bu 
only restrictions for the preservation of the species. — 


This shellfish forms the subject of a special industry, 
that of “ depositos.” 


There are no regulations moreover in regard to the “‘ ber- 
bigao”’ cockle with wrinkled shell. It is a species which 
prefers the sea rather than waters of a brackish character ;. 
its capture does not require any special provision, except 
so far as the maintenance of the species is concerned, and 
this depends eniirely on the different localities where 
the capture is effected as well ag on the purpose in view. 


With these considerations the Committee beg to offer 


some further studies on the subject which the Directorate- 
General of Public Health can with their special knowledge 
further complete. 


This report is therefore accompanied by a copy of the- 
Oyster Regulations of October 1, 1895, and a copy of the- 


Navy Order No. 1 (Series A. of 1900). 





The following papers have been received since the Commissiom ‘presented their Fourth Report, dated 
December 28th, 1903. 


The Under-Secretary of State for Foreign Affairs 
presents his compliments to the Secretary to the Royal 
Commission on Sewage Disposal, and, with reference 
to the letter from this Office of January 2nd, 1903, is 
directed by the Secretary of State for Foreign Affairs 
to transmit to him, to be laid before the Royal Com- 
mission, the accompanying paper, noted in the margin, 
Fe eene the pollution of shellfish in the Nether- 

ands. 


Foreign Office, 6 January 1904. 





The Hague, 
January 2nd, 1904. 


No, 1, Commercial. 


My Lord,—With reference to your Lordship’s de- 
spatch No. 5 Commercial of February 12th last, and to 
my despatch No. 82 Commercial of November 8th last, 
I have the honour to transmit herewith, for the infor- 
mation of the Royal Commission: on. Sewage Disposal, 
the translation of a Note from the Ministry of Water- 
staat, Commerce and Industry, with its enclosure, as 
to the measures taken in Holland to avoid infection of 
shellfish layings, etc. 

I have, etc., 
(Signed) Henry Howarp. 


The Marquess of Lansdowne, K.G., etc., etc., etc. 





NovTE 


The “Committee of Fisheries in the Scheldt and 
Zealand Channels” has made investigations as to the 
purity of the water im the neighbourhood of pits and 
as to that of the pits themselves, as weil as the posi- 
tion and arrangement of the latter, and certificates in 
accordance with the accompany model (English text) 
will be granted only for oysters takem from preserves 
found on such investigation to be pure. 


The bacteriological examination of the water of the 
Scheldt and of the oysters taken therefrom is still 
carried on, as is also the inspection of the pits; while- 
as a special measure, urged by the Chief Inspector of 
Public Health, a Communal Order has been issued pro- 
hibiting the dredging, purchase, or sale of oysters in,. 
or derived from, the harbour of Zierikzee. 


MopEt or CERTIFICATE ENCLOSED. 





KINGDOM OF THE NETHERLANDS. 
CERTIFICATE. 


Valid during the season 15 August 1903—15 August. 
1904. 


The Board of the Fisheries on the Scheldt and Zealand 
Streams, 

declares : 
in right of personal investigation and knowledge of, 
and in right of the result of baccilary investigations, 
which for some time past have regularly taken place 
by their order, both of the water and the oysters, 
that the oysterponds and the rented lots appointed for 
oysterbreeding, situated within the district of the- 
Scheldt and Zealand Streams, 
of Mr. 
at 
are free from noxious microbes and, by reason of their 
situation, guaranteed against the danger of infection. 
through sewerage. 


The Board aforesaid : 
‘ President. 


Secretary-Treasurer. 
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